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WD 2007/ 000241 PCT/ EP2006/ 005649 Pyrazol opyri di ne

derivatives as inhibitors of 3-Adrenergi c Receptor
woKlonB®e24i The synpat hetic nervous system t hat PCI/EP2006/005649

critical regulator of cardiac function has been 5

inplicated in the inability of the failing heart to

respond to stress or injury. In response to stress

catecholam nes (i.e. the synpathetic neurotransnitter

nor epi nephrine and the adrenal hornon epinephrine)

bind to nmyocardi al adrenergic receptors (ARs). These

receptors whi ch include 131 and 12 ARs nodul ate

rdi ncti.on b coupl i d t
pyrazgfsiiine vaihiss bl o Prhdtelbtie BEERPRLIIRRT o
protein coupled 10 receptors (GPCRs). Agoni st binding
to a BAR generates a conformational change to the
The yBfHERdc nUbils EACALIRL <A il AR B b Cardidltfindtiithas boen
mplmantécﬂmlhbumbmtgs:ﬁ thes failing heartitssespoad ita)atre$s ohigjury. In response to

el S i, B e SSRRRREen BRIt anc e

adrerfa‘}‘FHﬂhéﬁ eBﬁh’épHﬁﬁ'é’ﬂ 5ihe té c?ﬁ%gfdolﬁl ﬁréﬁﬁ?% I;:elgléFthg ?ARbhathese

In turn nay ul ate
recepﬁ@gswhg@rmﬁgdegm &y BE AR @odykate gardiac function by coupling to and’

actnv@éﬁ%{&%tﬁ!ﬂs@@@ﬂs Wtﬂ rggka%upgﬁ‘ llg o?@ﬁn‘cfté@ coupled

ern, cyclase to produce
recept@SHGRCRs) nAtgbalst blrid;ng/\lm x BAR gm'refateesa canfdinaational change to the

) recep&r ﬁ'ﬂ%&r@aqlong Q5 gg%pé M?ng\éeﬁag%ltd&ragmbrane bound

G-prol&ReMas fitéaictien r@iult]s?lﬁlﬂﬁe G%%U&l‘étl&h éf thel @LPrbtein Akterotrimer into two
serine/threoni ne kinases known as E{rot ei n coupl ed

compoeests; oamelynthedSo{ BRKOPBy sSbuaits. Ether ahthepertweprubiinits gan

ot 5SS e b o NS TSy R RBBR oA ootuer

messeRgeCABIddufes! G4t cﬁflda‘ﬁec(rﬁﬂiiﬁmé)acﬁwetedbngucérdla%IB)AR a specific
expressed in several tissues including.the, he

G-prateis O asimiIaes dsmilyl cYPIRge (o PEUHCEIFANR ettt fhe cél, which
mcregéaécfaééfﬁi?% c%%r%?%ﬁndc i@)ﬂbg? I(gé(trd?\‘gkl%ot EER, NRIMAINERII. Cardiol.

oxy ns that contain
2003speciffa7e1t®Pul atory sites (laccarino and Koch, Assay
and Drug Devel op. Technol. 2003, 1(2), 347-355). An
i nteraction between the 3y subunit and the CT of the

Hom&bé@@@ﬂé%r@ﬂlﬁatnbﬁ%ﬁ'&t@?g deduraial Dfambiiipof sérifdRitréonihd&inases
menbr ane, where it can phosphorc_ﬁ%ate the acti

KnownG@sB P leTEoPIER Ferarior HRase SRR kiSENon BTl SRy marabers have
been 1OShtHEH1E d3f. v [GRRY drPRbddpsiPRinhse and GRK?) are localized primarily

in the retina, whereas the remaining five (GRK2-7) are ubiquitously expressed in several
tissues including the heart. GRKs have a tridomain structure with a central catalytic
domain, flanked by amino-terminal (NT) and carboxy-terminal (CT) domains that contain
specific regulatory sites (laccarino and Koch, Assay and Drug Develop. Technol. 2003,
1(2), 347-355). An interaction between the GBy subunit and the CT of the cytosolic GRK
results in translocation of GRK to the membrane, where it can phosphorylate the activated
receptor. GBy binding takes place with an approximate 100 amino acid stretch that is part

part of the pleckstrin homology (PH) domain found in the CT of GRK2. Desensitization in
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30 part of the pleckstrin homol ogy (PH) donain found

in the CT of GRK2. Desensitization in W 2007/000241
WORQT7/EP2006/ 005649 z the face of persistent ®GArEP2006/005649

presence is termed honol ogous desensitization and

requires not only a GRK but also an additiona

protein, R arrestin. B-arrestins sterically prevent

Gs-coupling to the catechol am ne bound BAR (Petrof sk

and Koch, J. Ml. Cell. Cardjol. 2003, 35,

1167-1174). 5 Desensitization may be an adaptive

response to GPCR stinulation, but can also lead to

the fd2A of RerSlRAAGRTISPTST IR 5 tokne Pl s JHRBB RN, and
requu@éﬁﬁ:@%ﬁ}é GRIEBULHIZ 0 BSARIMidHES pRsteiRl B&artéﬁﬁnt Redrre¥ims sterically

an "accel erate cardi ac pathol og nst ant
prevesit Gsetapliog totheacatenkolgiming bewist BAR &é&?tf@&ké@ﬁélﬁﬁhnésMO'- Cell.

Cardlgfi%ﬁb%}zﬁgq%e 1eﬁ{ i ve 91AR downregul ati on (Bristow et

1982, 307 (4), 205- 211). In
end- st age human heart failure, - GRK2- nRNA and protein

Desenniizatan Bay Dnar aver NG aRPESe O GRGH StdRlon R 2o lead to
patho‘?%glbél%& 0 fecE SRR L] ahﬁ%tlhﬁaofrt%ﬁtli/'lﬁ%é‘ﬁ@ﬁkn(ﬂéwﬁaﬂﬁre%hromc

ulatron 1 3). Furthernore
acnvatmwrtm aympstiteélmrmr‘m& syptemthesAdyarseimmlicatipns ang can accelerate

cardlgq. Bg@% St aét\% atl@ﬂ[a&@p%g fagt&e?@g?%géﬁt[)?é 6\; g)%ﬁe\é’n&%mmes leads

to sefebtive B1§erﬁvﬂtre%@@ﬁ8n (Bhstowld &l.1 Nad) EngodkiMed. $982y307 (4), 205-
(Nature 2002, 4

211).dn anﬁtp&sa%hvmaaﬂt%artzf%ﬁwzéz ha\éﬁ?@&a\g‘ﬁo‘g’f%‘? %girz%?q%ty are
elevaft@d %ﬁﬁl’%ﬁg‘fﬂ- gﬂh?é#ef&gl%d tﬁ@ Slusks 'ﬂy&ﬂfhﬁ:ﬁ&%l%&l@ l@fg@\%ﬁﬁé @and the

tic approach to treatment of the
loss difeaotropIBeasedeslmﬂmedmlhngwb@alt (Yrgerer et @R@Wuﬁ@ﬁ% 1%935%7 454-

be of val ue i.n th re
469) Fnd iz, SuiBaRy s ot S AT By Rns oM, Fio Bt cpuses in hear
fanureeéﬂen%l&s abrr&bﬂé@itimtlh )élﬁvhmd/hGRt(ZJlfeveISS(Bbgbfskpam Koch J Mol. Cell.
ertensive patients with inpaired 112AR-nedi at ed 25

Cafd@is?&ml, 8bi b E%é?:‘b)use MAR regul ation in |ynmphocytes

paral l el s that observed in vascular snooth nuscle

cells in hypertensive subjects, the GRK2 up-reqgul ation
Rocksesmet al. (Nadsre 2002, 415, 206-212) have shown that GRK2 has an important role

in the pathophysiology of cardiac failure. Targeted GRK2 inhibition therefore represents a

therapetic approach to treatment of the failing heart.

Besides chronic heart failure GRK2 inhibitors may be of value in the treatment of
hypertension since elevated GRK2 levels have been demonstrated in peripheral blood
lymphocytes of a subgroup of hypertensive patients with impaired R2AR-mediated
vasodilation. Because BR1AR regulation in lymphocytes parallels that observed in vascular
smooth muscle cells in hypertensive subjects, the GRK2 up-regulation seen in these
lymphocytes is suggested to underlie the attenuation of R2AR-mediated vasodilation in
the hypertensive subjects studied (Gros R et al., J. Clin. Invest. 1997, 99, 2087-2093).
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| ynphocytes is suggested to underlie the attenuation

of 112AR-nedi ated vasodilation in the hypertensive
wosuwoj/ewed studied (Gos Ret at., J. din. | nRESTEP2006/005649

1997, 99, 2087-2093). WD 2007/000241 PCT/ EP2006/ 005649

3 GRK2 inhibitors may be also be applied in the

treatnment of mnyocardial ischem a since elevated GRK2

| evel s coul d be denonstrated in rat heart nuscle

deprived of oxygen for prol %nged periods and this

up-regul ation correlates tenporally with di mnishing

responsi veness of | -adrenergic receptor stinulated
cycl ase activity (Ungerer et al., Grc, 5 Res. .1996 . .
GRKZ7@hibitoss fsy)be 2tk b FrAliRg in g Irdtetass L MRRRE gt nia since

elevangj%o B9 F\‘?%\E %8{.1 fr?rlg%c% Bs\ﬂaﬁsﬁ%ﬁn ‘Fé’ﬁ{éﬁmﬁugleerﬁp’iiv&%g ®kygen for

ni cal" trea mor phi ne suggests that GRK:
prolonddtl péraissarahithidbepuegdation corelatasttenipiosally withy dirpinishing

reSPORSNEREE? ALRCTONOIc (Eont PhFTEIRVBLEY LG BETIE @riefertal, Circ.

Res. ﬁQ?@,p;tggmgﬁmb)_cont ribute to the problem of opiate
tolerance (Terwilliger-et-al.J-

Neur ochem 1- 994, - 63- 1- 983- 1-986) WD 2003054228 (Axxi nma
The fE\!&ﬁ{ggﬁﬂ%? ﬂ‘tltcl'ecfsleﬁ é@é@i{ef&é @56k 6&1@éte@%ﬁ%ﬂ tRERIUsHoRAlllus of rats

nases, oproteases and phosphatases) is
after shropicantreaiméravgtt mbephine duggests et iGRIER indibitess can be used to

agai nst hepati t Ccuvir i.nfecti

oo s SRy e st SR RchOUSAEb caffpeh 6o

hype Rt AR & enbarRBRRLS stiétaapepididrebéptérs andicontribate to the problem
synonynousl 20 WD 2004/ 076450 descri bes

“of opatétlenancy ¢ ?9I1WiHi’ge’fﬁﬁféﬁiVF’T‘%‘Glééqqh?m—@%g"p_ﬁ%_ﬂgﬁéﬁ%qﬁ ne
derivatives useful as p38 kinase inhibitors. WO
03/ 068773 descri bes pyrazol opyri di ne derivatives as

WO 8054208 i(AktimasPharefadeuficals AG)\disdleses hat GRK2 amepg other

e b, 5o BB G BRAH s LR ror mecias
interdntibn JWRr2BhEASRAC ARES (HEYS infeetwsrel opyri di ne

erivatives as GSK-3 inhibitors wherein the 6-

position is unsubstituted. WO 2007/000241

The tz%/s -%Po gljnoc%Su%IA'egd receptor kinases 2 (GRK2) and B-Adrenergic Receptor

Kinase 1 (BARK-1) are used synonymously.

WO 2004/076450 describes 6-heterocyclyl or phenyl substituted pyrazolopyridine

derivatives useful as p38 kinase inhibitors.

WO 03/068773 describes pyrazolopyridine derivatives as GSK-3 inhibitors useful for a

variety of indications wherein the 6-position is optionally substituted by (C3-Cg)cycloalkyl,

heterocyclyl, heteroaryl or aryl.

WO 03/045949 describes pyrazolopyridine derivatives as GSK-3 inhibitors wherein the 6-

position is unsubstituted.
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4 WO 95/ 34563 and EP 1149583 descri bes generically

descri bes pyrazol opyridine derivatives useful as CRF
woab agoniist s wherein the 6-position i s substi traracP206/005649

(C1-c4) alkyl, fluoro, chloro, brono, iodo, -CH2OH,

-CH20CH3, -Q(Cl-C3)al kyl, -S(C1-C3)al kyl, or

-S02(C1-C3)al kyl. 5 The present invention relates to

compounds of the formula (1) O NN_) NRLN~-1T I H

R3 R2 (I ), 10 wherein Rl us H or (Cl-08)al kyl,

wherein the (Cl-C6)al kyl group is unsubstituted or

substituted by one or nore OH, halogen or NH2 groups;

d 15 R2 h C3-C1 I kyl . -
WO Sk B BARBY e FoRes apTarvall BeScritdrprolpRYidipe
deriva?tN/P, téj'tségfl %rgoém: %nt{ge?ﬁs Sl\gll% lﬁwﬁlﬂﬁg%ggﬂsgﬁtuted by (C1-C4)

lkyl, -S C -C lkyl
o SR} 7t SO (OIS, (0ol

-S tkyil ene- C( O) NH2, 7.
or (ngﬁg};?i k?/ll ene- g((og NH-(Cl Co6) al kyl, 8.
(C1- Co6) al kyl ene- O (C1-Co6) al kyl, 25 9.

The pg'gslén(tj%vaelnlfi%lw“?gl%'tg_l‘o compounds of the formula (1)

wherein

R1 is H or (C4-Cg)alkyl, wherein the (C1-Cg)alkyl group is unsubstituted or substituted

by one or more OH, halogen or NH2 groups; and

Ro is phenyl, (C3-C1g)cycloalkyl or a (C4-C1g)heterocyclyl group which are

unsubstituted or substituted by 1, 2 or 3 residues independently selected from
1. (Cq-Cg)alkyl,

(Co-Cg)alkenyil,

(C2-Cg)alkynyl,

(C1-Cg)alkylene-COOH,

(C4-Cg)alkylene-C(O)0-(C1-Cg)alkyl,

(C1-Cg)alkylene-C(O)NH2,

(C4-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,

(C4-Cg)alkylene-O-(C1-Cg)alkyl,

(C1-Cg)alkylene-OH,

© ® N O O A ® N
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WO 2007/ 000241 PCT/ EP2006/ 005649 5 10.
(d -C6)al kyl ene- NH2, 11.

wq DL7/aepal kyl ene- NH ( C1- C6) al kyl , 12. PCT/EP2006/005649

(Cl1- C6) al kyl ene-N[ (C1-C6)al kyl ]2, 13. CN, 5 14. COCH,
15. (O O (Cl-C8)al kyl, 16. C(ONH2, 17.

C(ONH (Cl-CB)al kyl, 18. C(ON (A -0C6)alkyl]?2,
1-9--C(O =(C -0C6)al kyl, 20. halogen, 21. NH2, 22.

NH( C1- C6) al kyl, 23. N (d -g?al kyl]12, 15 24. N
HC(O-(C 1-C6)al kyl, 25. . 26. O (Cl-C6)al kyl,

27. O (C2-Co)al kenyl, 28. O (C2-Co6)alkinyl, 20 29.

O (C1-Cg) al kyl ene-C(O OH, 30.

0 dC1cepiaikyergrbliz.0 o (C1- ) al kyl, 31. 0-(Cl

6%@&%%%@%??@%@?'&5%) al kyl, 33,

14. COOH,

15. C(O)O-(C4-Cg)alkyl,

16. C(O)NHo,

17. C(O)NH-(C1-Cg)alkyl,

18. C(O)N[(C4-Cg)alkyl]2,

19— C(O)-(C1=Cg)alkyl;

20. halogen,

21. NHo,

22. NH(C1-Cg)alkyl,

23. N[(C1-Cpg)alkyl]2,

24. NH-C(0)-(C1-Cg)alkyl,

25. OH,

26. 0O-(Cq-Cg)alkyl,

27. O-(Co-Cg)alkenyl,

28. 0O-(Ca-Cg)alkinyl,

29. 0-(Cq-Cg)alkylene-C(O)OH,

30. 0O-(Cq-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
31. 0O-(C4-Cg)alkylene-C(O)NH2,

32. 0-(C4-Cg)alkylene-C(O)NH-(C4-Cg)alkyl,
33. 0O-(C4-Cg)alkylene-OH,

34. 0O-(Cq-Cg)alkylene-O-(C1-Cg)alkyl,
35. 0O-({C4-Cglalkylene-NHo,

36. 0-(C1-Cg)alkylene-NH-(C4-Cg)alkyl,



~1; 0-1 C. -r.~Inlkx/1PnP-NH 36. O (Cl-Co6)al kyl ene-N

H (Cl1- C6) al kyl , WD 2007/ 000241 PCT/ EP2006/ 005649 6
W@B2007/@0g(10) - ( C1- C6) al kyl, 38. S-(Cl-C6)al kyl, PCIZEP2006/005649

S(0)2-(C1-C4)al kyl, 40. (Co6-Cl1 O)aryl, 5 41.

(C4-C10) heterocycl yl, 42.

(C1-C6) al kyl ene- (C6-Cl10)aryl, 43.

(C1- C6) al kyl ene- (C4- C10) het erocycl yl, 44.

(Cl- o) al kyl ene- O (C6- C10) ary , 45.

(Cl-Co6) al kyl ene- O (C4-C 10) heterocycl yl, 46.

O (C6-Clo)aryl, 47. O (C4-C 10) h ete rocycl yl , 48.

O (Cl1-C6)alk -(Co6-C10 [, 49. 0-(C1

36%)%1@4@29&%%%@10 )het)e?{))éycl yl, vvhérei n the
- I d (C4-C10) het [yl [

S A et 6 e te tneubat Lt uted or
bt id i nd

54 %@ggg(gfﬁx)aﬁyl,z or 3 residues independently

S€el eC hal ogen, NH2, O (Cl-C6)al kyl,
461~ @i&)&ryh S(0) 2- (C1-C4) al kyl or

(C3-'CI0) cycloal kyl ; and/or is vicinally substituted by
ar e(ﬁhd@g@bfetérbeycﬂ;dr mula -O (CH2)n-O, wherein nis
1, 2 or and wherein one or nore hydrogen atons may
82 r(@-askakysnartCedern)2ul.at ons; and R3 is H;
%Cl- C6) al kyl or O(Cl_ﬁéahggl wherein the
&1-Earaslakyepaipd e aheeRyYcMited or substituted by
, I NH2 - | kyl or N (C1l-C6)al kyl]2;
g‘:ﬂ @388:%8‘%%?9a%ﬁ110%&?e| n (C3-ClL0) cycl oal kyl i s
485 U(*Eff-bgb’e}u?ﬂeﬁé-oit@fb fo&erdycone or
46. O-(Cg-Cqg)arvi,
47. 0-(C4-Cqp)heterocyclyl,
48. 0-(C1-Cg)alkylene-(Cg-C1p)aryl,
49. 0-(Cq-Cg)alkylene-(C4-C1g)heterocyciyl,
wherein the (Cg-C1g)aryl and (C4-C1g)heterocyclyl groups in residues 40. to 49. are
unsubstituted or substituted by 1, 2 or 3 residues independently selected form OH,
halogen, NHp, O-(C1-Cg)alkyl, (C4-Cg)alkyl, S(0)2-(C1-Cy)alkyl or
(C3-C1p)cycloalkyl;
and/or is vicinally substituted by a residue of the formula -O-(CH2)»-O-, wherein n is

1, 2 or 3 and wherein one or more hydrogen atoms may be replaced by halogen

atoms; and

R3 is H; (C1-Cg)alkyl or O-(C1-Cg)alkyl, wherein the (C4-Cg)alkyl group is unsubstituted
or substituted by OH, halogen, NHo, NH(C1-Cg)alkyl or N[(C1-Cg)alkyl]2; or
(C3-Cqp)cycloalkyl, wherein (C3-C1g)cycloalkyl is unsubstituted or substituted by one or

more fluoro atoms;

or a physiologically acceptable salt thereof.
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25 nore fluoro atons; or a physiologically acceptable
salt thereof. WD 2007/000241 PCT/ EP2006/ 005649 7 The
WO H®0E4T1- C4) al kyl , (Cl-C6) al kyl or (Cl-C6) alPCIVER2€06/005649
are understood as a hydrocarbon residue which can be
linear, i.e. straight-chain, or branched and has 1, 2,

3 or 4, or 1, 2, 3, 4, 5 or 6 carbon atonmns,
respectively. This also applies if an al kyl group
occurs as a substituent on aqpther group, for exanple
in an al koxy group (0O-alkyl),” a thio 5 group (S-al kyl)
or a-Q(CH2)n-0, an alkoxycarbonyl group or an

yl al kyl grou

Exanmpl es of a| groups are rreth I
The taiy (1 Bdp), (GG 2 K G-Go AT TE Sieendersiog
hydroga;p&'arlr%%%@g’)yhlg{\ou Iiﬂsé% Heeo %h’ﬁp}b\?—%%ﬁwyor branched and has 1, 2, 3

or 4, gv 1? Zd'STﬁt BYdrigiéarbon aforfiB! fegbeetivien). This aleb Ripplesifidn, alkyl group
hexyl, sec-butyl, tert-butyl or tert-pent

occurgras@substﬁyent qrf anihengiespwios EX3mple an B@Oﬁgﬂbﬁ%@ @), a thio

e
Exan%’l%‘@ls?lﬁﬁl Q&S Qfédmeﬂ')’?(é?ﬁyl Q%'fﬁl bﬁt)ﬂlﬁﬁentyl(br(r@@) 2n&n-isomers of

are, for exanple, vin yl
all thésqogr@ppa,ysoprﬁpal ||§qb).|tyl,21-mgtbyigutyl 3sqnﬁnéy1ymeogentyl 2,2-dimethylbutyl,

2: but )
2 ml SR Ao AR, Ryttt sous
may Liffio® Dmlse%tafedp-ytm/halbgepatepamgplo)' noore2. bualyyiygroups may be
ﬂuoru&qc;:gg;lg")g(%ﬁllgg?r{@ 2o, Eaigles gt ﬁgloégr'ﬂit%dfqu‘{% arips B CF3 and

| obut ylI | tyl B
CHoG R GRERy BTl GRS Wi ch san 20 al 5o be

substituted and/or unsaturated. Unsaturated cyclic
al kyl groups and unsaturated cycl oal kyl groups like

Alkerfytbareaiarmtampleet/malgyepfopawu 2propanyt (opliy}, @nyuteayl, 2butenyl 2-
T
methyiF-nitinyg S netib 2t erd) R e Sl pehlieoT I

substituted al kyl groups Iike cyclopropyInEthyI
cl obutyl met hyl -, cycl opent yl nmet p
Alkyrsd B, for exasgRIp oBgYied TFPPYMA. %wpﬁawrﬁrwepﬁsav% 5 Pbbtyny,
2- cyclopropylethyl , 2 25 cycl obutyl et hyl -
2-cycl opentyl et hyl -, 3-cycl opropyl propyl -,
(C3-G1§)¢utloblylygrouppre cydicalkyl groups containing 3,4,5,6,7,8, 9o0r 10 ring

carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which can
also be substituted and/or unsaturated. Unsaturated cyclic alkyl groups and unsaturated
cycloalkyl groups like, for example, tetrahydronaphthyl, cyclopentenyl or cyclohexenyl can
be bonded via any carbon atom. The term alkyl as used herein also comprises cycloalkyl-
substituted alkyl groups like cyclopropylmethyl-, cyclobutylmethyi-, cyclopentylmethyl-, 1-
cyclopropylethyl-, 1-cyclobutylethyl-, 1-cyclopentylethyl-, 2-cyclopropylethyl-, 2-
cyclobutylethyl-, 2-cyclopentylethyl-, 3-cyclopropylpropyt-, 3-cyclobutylpropyl-, etc. in
which groups the cycloalkyl subgroup as well as acyclic subgroup can be unsaturated
and/or substituted. Of course, a cyclic alkyl group has to contain at least three carbon

atoms, and an unsaturated alkyl group has to contain at least two carbon atoms. Thus, a
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whi ch groups the cycl oal kyl subgroup as well as
acycl i c subgroup can be unsaturated and/or
wo0bgaooeat ed. OF course, a cyclic al kyl group PEIEER006/005649
contain at |east three carbon atons, and an
unsaturated al kyl group has to contain at |east two
carbon atons. Thus, a WD 2007/000241 PCT/ EP2006/ 005649
8 group like (Cl-C4)-alkyl is to be understood as
conpri sing, anong others, saturated acyclic
(C1-C4)-al kyl, (C3-C4)-cycloal kyl, cycl opropyl -net hyl .
A (Ce6-Cl0)aryl group neans an aromatic ring or a ring
system which conprises two 5 aromatic rings
&Fvers sa urated

groupfliked € 166 4 balkyigite bemr\ﬁi@éﬂooqi 8F CORpHSING. é‘

ht hyl , ~ Dbi dr ona al pha- or
aCYC“EéEA -¢ralkyle F&,” %1‘% d:é(ﬁ kygr‘x' F'ﬂBEPrPD ‘E"}ﬁ%vl gr oup.
Phenyl is a preferred (C6-Cl0)aryl group. A
(C4-C10) heterocyclyl group neans a 4-10 nmenbered nmono-

A (050018)a¢y1 rb@p Maxsisamatistringhorca ripg isgstem aphiaht comprises two
romcar one-or nore heteroatonssuch as,

arométur rlmgeawbioh are fused & athenwine finkesbforexaraplera phenyl, naphthyl,

bxpheay%’?eé?aé&%i?q?ﬁp@i?ﬁ,;qlmé u&r'._égta gétg%p . md:é?'% cﬂ?{n%@ﬂéyég{ yllgroup.

Phen{lBY¥ aGsteferidd e legroup. and 1 nitrogen atomas is
?Iﬁe ggse in %ﬁ&ér:. Z\BM pi peridinyl. The heterocyclyl

resi dues can be bound at any positions, for exanple

A (C%Eleih@a%rpﬁyéwtgr‘éﬂesééq" o B s e sy of BERRIE G system
Whlcl’t éﬁ% g%%pgf@{f@ lr;;.} ()l]lé ot tH(sﬁer8a oms such as for example,

 Oups e eroary
1, 2, 3op4pfitrogen ét%}nssatmrrmb)eygen(attéml(b)dnét wliw)ad:cbrys ogpgu'@y\atlons of
m xed rormtl c sat

dlﬁer%w%%@) atems; 89 @(@mp €y (t'@)gte{aeégc@ "&i’bﬁ%’&?‘é‘r% g?g/qon atoms and 1

mtro% %ﬁ%\ %r (%éﬁé %f% ﬁpg@cycpﬁ )ﬂ%“lg ng/? Or‘?e%&%t?gyc { Féﬁ?dues can be

boun@zehhyipositiohsfor exataplel orl the ‘(}pnsmbwgﬁppsmon 3-posmon 4-posmon 5-

sostog B aehaney o thon o8 Gk ST MR UESL CUABRERY ) aromatc

" aluya
s SERABIE Yo oL s ey sbries

(C4-CHH)Ra@ebeyenll grelpshed @Bhixedtatomatividataiated fused (Cg-C1p)heterocyclyl
quinoxal inyl, quinuclidinyl, chromanyl, chronmenyl,
grougs.nnol i nyl , decahydroqw nol i nyI 2H, 6H 1 5, 2-

(Cs-Cqp)heteroaryl groups are preferred as (C4-C1p)heterocyclyl group.

Suitable (C4-C1g)heterocyclyl group include acridinyl, azetidine, benzimidazolyl,

benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, carbolinyl, furanyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-
dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuran, furyl, furazanyl, homomorpholinyl,

homopiperazinyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyi,
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di t hi azi nyl, di hydrofuro[2, 3-b]-tetrahydrofuran,
furyl, furazanyl, hononorpholinyl, honopiperazinyl,
wo 200 T@ad1i di nyl, im dazolinyl, imdazolyl, 1 PCTI/EP2006/005649
H i ndazol yl, indolinyl, indolizinyi, W 2007/000241
PCT/ EP2006/ 005649 9 indolyl, 3Hindolyl,

i sobenzofuranyl, isochromanyl, isoindazolyl,
i soi ndol i nyl, isoindolyl, isoquinolinyl
(benzi m dazol yl), isothiazoly , isoxazolyl,

nor phol i nyl, napht hyri di nyl, = octahydroi soqui nol i nyl,
oxadiazolyl 1, 2, 3-oxadi azol yl, 1, 2, 4-oxadi azol yl,
5- oxadj azo

o eSS PR e BESEAARY e
|soquﬁhoﬂnﬁr(89ﬁﬂﬁ%éz‘wl)n éér?gﬁ%%l'ym’éoxaﬁblgﬂ %é‘l’bﬁéhﬁw | Raphthyridinyl,

noxat hi 1 nyl xazi n al azi ny
octahpdlpmmlmlhyl pixp@laquithz 3mxgn|a19|yl 1p2,érq>>g;ﬁd,|gqolyl 1,2,5-oxadiazolyl,

1,342 rﬁé@éﬂyh%aggl ;}JH@QI ,zt#xl gbz{&ﬁ@r bﬂlﬂidq%gtl ;g/henanthrldlnyl

phen@thtdliagi ?h@h@ﬁnylpphemkﬂhmzdwz (piheaoxatpymyldphénm@alrsds phthalazinyl,
yridi ny ridyl rro

piperfyrlopPRg iYL AgB SRTdy iy BYandl PR evragelcin.
pyraz%ﬁlﬁyl a@/rg%’lk[s ggHHé‘ﬂh*lntrbd%rﬁlli r@hﬁ@é%ﬂélé@'ﬂyﬂ&lblmldazoles

azin azol yl
pynddth[b,zﬁleshpﬂmlazlopymdyl lp)glmlldml mrrghdjnyu, pyrrolinyl, 2H-pyrrolyl, pyrrolyl,

tetrar}ypqu{S etlr% J&lgpwmgw@lt@r%ﬁk@ﬁ%% B@)}Ith -1,2,5-thiadazinyl,

th.az@wanctssmtablafz@lm 2.2 43h|aanﬂo¥yl pyE,ISGIty\Iadigzdhyleh)ZM th;adiazielyl thianwl

tr.azogﬁdegaz@y@ndagé’@aem:ﬁ%@e S gdh P02, A0LRshon i iy

h&3-flr@XMtsdrincléded are th
stano@' yrlqut:b?ﬁ&gﬂ g@?y%ﬁgﬁgefhn@?%gacgg)werocylgfyle arehe

corresmndim@bl mdesoﬁthmsertommndarfl@bﬁxam@lﬁs 100xYo?-, 3- or 4-pyridyl.
nitrogen atons. Preferred exanpl es of
(C4-C10) heterocyclyl residues are 2- or 3-thienyl, 2

Subsﬁfutlané W i 4- Cﬁo)hetéroc%IyBrewaeelc)ah ockur ol freedearbon atoms or on
5-im dazolyl, 1-, 3-, 4- or 5-pyrazolyl,

nitrogenZat8mrist | azol - 1- -4 or -5- 20 yl, 1,2, 4-triazol -
-3 or -5-yl, 1- or 5-tetrazol yl, 2-, 4. or 5- oxazol yI,
- or 5-isoxazolyl, 1,2, 3- oxad|azol 4 or -5-yl,

f ea 8é ar & 1@hhetd | re'%ld%e@deZaboB-tﬁreﬂl(ﬁor 3-furyl, 1-,
R A y

2-or B-pwmﬂ}'l] a-zdl-y4 orﬂ @udazdrlylam &04-42’ %pymaogyl,j 2,3-triazol-1-, -4 or -5-

yl, 1,%,5 twazolz - d%or - -yI21 g{)/rrq} %}YaZcﬁyl ]2 24 g'o%g£&§/f’l3- 4-Yr 5- isoxazolyl,

1,2 3@5)4%365d2'6|-d'd?¥‘5~yl 3%2 Q"-O)éhdibﬂdgdaﬁ'l BWI,A 3ﬂy¢)@ﬁlmadl 2-yl-or -5-yl, 2-, 4- or
in

5- thla;oﬂl\én:}-l fh gaﬁﬂ,q;cgihlaquyI 133.4- tmadla;ol 2@: %—lyl 2152 4- t\:\uadlazol 3 or -5-yl,

12 33th|ara?f9z%?éydr’ g%ﬂ 334 of %pys%%lh?ngl- ? dr'e- gyrﬁhidﬂg)l ¥3-.orl4-pyridazinyl,
pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7 indolyl, 1-, 2-, 4- or 5- ben2|m|dazolyl 1-, 3-, 4-,5-,6-o0r
7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-chinolyi, 1-, 3-, 4-, 5-, 6-, 7- or 8-isochinolyl, 2-, 4-, 5-,
6-, 7- or 8-chinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-chinoxalinyl, 1-
, 4-, 5-, 6-, 7- or 8-phthalazinyl. Enclosed are also the respective n-oxides, for example 1-

oxy-2 -, -3 or -4-pyridyl. Particularly preferred (C4-C1g)heterocyclyl residues are 2- or 3-
furyl, 2- or 3-pyrrolyl, 3 -, 4- or 5-pyrazolyl, and 2-, 3- or 4-pyridyi.
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-applysten

6-, 7- or 8-chinazolinyl, 3-, 4-, 5-, 6-, 7- or
8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-chinoxalinyl, 1-

WO 2047/000341, 6-, 7- or 8-phthal azinyl. Encl osed PATEER20&05649
t he respective n-oxides, for exanple 1- oxy-2 -, -3 or
-4-pyridyl. Particularly preferred
(C4-C10) heterocycl yl residues are 2- or 3- furyl, 2-
or 3-pyrrolyl, 3 -, 4- or 5-pyrazolyl, and 2-, 3- or
4-pyridyi. WO 2007/000241 PC]@EP2006/005649 10 I'n
nonosubsti tuted phenyl groups the substituent can be
| ocated in the 2-position, the 3- position or the

4-position, with the 3-posjtjon and the 4-positi "
In mopgshgsipiacdphey! grquPs thgﬁé SHtUERER el foqaied? _tfwbe%osmon- the 3-
posit?‘r‘l%tthé uedsitiort, WAt tﬁ@@-?@si{i&? 8hQ thd A-pdsRioRAsdikg PPeferred. If a
, 4-position, 2,5-position, 2,6-position, »
phen$l groppiariiemtver sistityrids,tthey can bedoeated iR dapesition, 2,4-position,

carryi t hree ubst.i 1 uent [
2 5se RN A% HOUES: 3 BB bPh A7 L0 b Bag R FHFPRogoE i treo
subsfiRehtd e, substhuenosdrt be lbcatadlin®,BAspdditun, 208,5-position, 2,3,6-
3,4, 5-g03| tion, The ahove statenents relating to
positipie Ay, SwosIties. 8dxG-88pHam 9Tgh$ 2RRANPR-0 di val ent groups
derived from phenyl groups, i.e. phenylene which can
be unsubstituted or substituted 1,2- 10 phenyl ene,
The db@repstaterhents relating o phemy geoups irtespoodinght applnte diyalent groups

. al di r-1" - ly-to-th I [ :
sor o B3 e s b O B A Gy gt 1.2
phengfiheah SophenyigrsaIgst Ut pieddiene. THBHbOl yisestementalsaraprrespondin~"
bt%roup as well as in the al kyl ene subgro

glarylisubigepnn in@m@ll@ﬁ@e»gpyﬁgﬁ%@wyp@fﬁ@?yﬁélk?lre%e groups w

2 vt et | Rut i
can 358 B BHORUEE s by RRTH HH group as el s n e altne
subgféumraoe behtylr t-phnplethytene, @egherplataylenep3-phenylpropylene, 4-
phen?th%i\g{er%g,t7+-ﬁgetiﬁgﬁ%§t-§rﬁ%l E)?%onyxérnbegred according to | UPAC

“Halogen” means fluoro, chloro, bromo or iodo.

Pyrazolopyridine substitution pattern are numbered according to IUPAC rules:

7
, N . 6
N
N\ s
3 4

A preferred embodiment of the present invention is a compound of the formula (I) wherein

R4 and R3 are as defined above; and
Ro is phenyl or a (C4-C1g)heterocyclyl group which are unsubstituted or substituted as

defined above.

A further preferred embodiment of the present invention is a compound of the formula (1)

wherein
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20 A preferred enbodi rent of the present invention is
a conpound of the fornmula (1) wherein Rl and R3 are
woedod@o41ied above; and R2 is phenyl or a PCT/EP2006/005649
(C4- C10) heterocycl yl group which are unsubstituted or
substituted as defined above. 25 A further preferred
enbodi nent of the present invention is a conpound of
the formula (1) mherein MD 2007/ 000241
PCT/ EP2006/ 005649 11 r R2 is phenyl or a
(C4- C10) heterocycl yl group mﬁ ch are unsubstituted or
substituted as defined above; and R3 is H,
(Cl-C6)al kyl which is unsubstituted or substituted by
R1 i®H; hal ogen, NH2, 5 NH(C1-C6)al kyl or

o i LN S0 s

or_a physiologically acceptable salt thereof. A
defnqigg‘s\@d afeferred enbodi ment of the present invention

R3 isH; chic@ﬁmdwﬁfchtlhemfsobstiﬂdjted(dr)subswmmdebmom hagogen, RH2,
i s phen or a (C4-Cl 0)heterocyclyl group which are

NH(CHF‘@HWMI bﬂN{a(@1e@6)allhdlzi puad@a:610)axsloalkyl grayR avhighhis yrpubstituted
is H 15 or a physiologically acceptable salt thereof.

or substitutedurons of e BURIPeMSEnt of the present

ora ql’&éﬁ?&du@ﬁly’a%cgpf‘a%i'g)gé’lpﬂ"ue?éoft. he formula (I) wherein Rl

A further preferred embodiment of the present invention is a compound of the formula (1)

wherein

Rq1 ish;

Ro  is phenylora (C4-C10)heterocyclyl group which are unsubstituted or substituted as
defined above; and

Rz isH;

or a physiologically acceptable salt thereof.

A further preferred embodiment of the present invention is a compound of the formula (!)
wherein

R1 isH;

Ry is phenyl or a (C5-C1g)heteroaryl group which are unsubstituted or substituted as
defined above or; and

R3 isH;

or a physiologically acceptable salt thereof.

A further preferred embodiment of the present invention is a compound of the formula (I)

wherein
R1 is H,
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20 R2 is phenyl or a (C5-Cl10)heteroaryl group which
are unsubstituted or substituted as defined above or;
wOoaa7/0R8241s H;, or a physi ol ogi cal | y accept abl e PCal/EP2006/005649
thereof. 25 A further preferred enbodi nent of the
present invention is a conpound of the formula (I)
wherein R1 is H WD 2007/000241 PCT/ EP2006/ 005649 12
R2 is a (C5-Cl0) heteroaryl group which is
unsubstituted or substituted,as defined above; and R3
is H or a physiologically actteptable salt thereof. 5
Preferred (C5-Cl0)heteroaryl groups as group R2 are
benzof uranyl, indolyl, furanyl, yridyl, pyrrolyl,
R p@sraam-ﬂ1o¥rpﬁ;emrw;gr9umwhiqlﬁ léyln,sugfeﬂthﬂdi ¥ygu Stlmtéihﬁﬁ defined
tetrazolyl, triazolyl, norpholine, pyrrolidinyl,
abOVQﬁQBérazinyl and piperidinyl. Especially preferred are
R bgq;ofuranyl, i ndolyl, furanyl, pyridyl, pyrrolyl and
3 pyrazolyl. More preferred, the R2 group is
olelbdneteeestayle sdit therediormula (11), X/ \ (R
Orap?ﬂéi)gibﬁ%m?v\hergibn Xis NR4 or O, 15 R4 is H,
(Cl-)al kyl, (Ci1-cC4)al kenyl, (Ci1-C4)alkinyl,

Prefeff'g& (CALE) fRERIEaRNGNIps s grbliPRA 4rk-tehizafurahyl, Relolys, flranyl,
pyridyl,’ pyrrolyl, pyrazolyl, pyrazinyl, pyrimidyl, quinolinyl, thienyl, tetrazolyl, triazolyl,

morpholine, pyrrolidinyl, piperazinyl and piperidinyl. Especially preferred are benzofuranyl,

indolyl, furanyl, pyridyl, pyrrolyl and pyrazolyl.

More preferred, the Ro group is (C5-C1g)heteroary! of the formula (1,

7
X (Rs)m (“)

, wherein

Xis N-Rg4 or O,

Rg is H, (Cq-Cg)alkyl, (C1-C4)alkenyl, (C1-Cg4)alkinyl, (C1-C4)alkylene-phenyl or

C(O)-(C1-Cg4)alkyl;
Rg is
H,
(C1-C4)alkyl,
(C1-C4)alkenyl,
(C2-Cyglalkynyl,
(C1-C4)alkylene-phenyl,
C(O)-(C1-Cg)alkyl,

& N O gk~ W D=

C(0)O-(C1-Ca)aikyi,
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2. (C1-A4)al kyl, 20 3. (Ci1-C4)al kenyl, 4.

(C2-A4)al kynyl, 5. (Cl-A4)al kyl ene-phenyl, 6.
wWOoQu@yeopExl- C4) al kyl , 7. COOH, 25 . C(0)0- ( Cl- @OTaiHY16/005649

WD 2007/ 000241 PCT/ EP2006/ 005649 13 9. C(O NH2, 10.

hal ogen, 11. OH, 12. O (Cl-C4)al kyl, 5 13.

O (Cl-A)al kyl ene-CH, 14. O (Cl-A4)al kyl ene- NH2, 15.

O (Cl-4)al kyl ene-O (C 1-C4) al kyl, 16.

O (Cl- CA4) al kyl ene-phenyl, 1744

O (C1-A) al kyl ene- (C5-C6) het erocycl yl, 1-8.

O (Cl=A4) al kyl ene=C(O OH; --- - 19.

O (Cl- ) al kyl ene-C(O O (C1-C6) al kyl, or 20.

0(@1-%(9)'18 Rene-C(ONH2; mis 1 or 2; or a furanyl

grou&: 1@?? a pyridyl group; or a pyrrolyl group

whi ctr-i Qa Obstituted or substituted by (C1-C6)al kyl ;

or apyiHolyl group which is unsubstituted or

substituted by phenyl. A further preferred enbodi nent

of tHe Q'é@tﬁ%/@?lwlenti on is a conpound of the fornula

(h) 13. 0O-(Cq-Cy)alkylene-OH,
14. O-(C1-C4)alkylene-NHp,
15. 0-(C4-C4)alkylene-O-(C1-Cy)alkyl,
16. O-(C41-C4)alkylene-phenyl,
17. 0O-(C4-Cy)alkylene-(C5-Cg)heterocyclyl,
18. 0-(C4-Cg)alkylene=C(O)OH;— -
19. 0O-(Cq-Cy)alkylene-C(0)O-(C1-Cg)alkyl, or

20. 0O-(C4-C4)alkylene-C(O)NH2;
mis 1 or 2;
or a furanyl group;
or a pyridyl group;
or a pyrrolyl group which is unsubstituted or substituted by (C4-Cg)alkyl;

or a pyrazolyl group which is unsubstituted or substituted by phenyl.

A further preferred embodiment of the present invention is a compound of the formula m

wherein
R4 isH;and
Ry is a (Cs-Cqg)heteroaryl group of the formula (1),

7
X (Rs)m (”)

, wherein

CHoCH=CH» or CH>C=CH,
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20 wherein R1L is H and R2 is a (C5-C10) heteroaryl

group of the formula (Il), X (R (lIl) 5mwherein X
WO 2000241 Cu, . r Cu(CCu3)2 benzyi Cr=n)r.Ho CHPCHAPRANENS649

CH2C=CH, WO 2007/ 000241 PCT/ EP2006/ 005649 14 R5 is H,

CH3, OCH3, COOH, C(O OCH3, C(O NH2, O benzyl, F, 4,

Br, OH Q(CH2)20H, QCH2)20CH3, QCH2)2NH2,

OCH2C(O) OH, OCH2C(O) NH2, OCH2C(O O (tert-butyl), O O

N ON ONHOO 0 ~NN or4and mis 1 or 2; or R2

Is a pyridyl group; or R2 |§ a furanyl group; or R2

is a pyrrolyl group of the formula (V1) ON(VIl) R8

10 wherein R8 is H or
Rs is H, CH3z, OCH3, COOH, C(O)O()3H3, 8(0 )NH», O-benzyl, F, Cl, Br, OH,

O(CH2)20H, O(CH2)20CH3, O(CH2)2NH2, OCH2C(0)OH, OCH2C(O)NH?,
OCH4C(O)O-(tert-butyl),
o

o " @ Q &)
;@H

O,

; aﬁd
mis 1 or 2;

or Ra is a pyridyl group;

or Ra is a furanyl group;

or Ro is a pyrrolyl group of the formula (VII)

wherein Rg is H or (C4-Cg)alkyl;
or Ry is a pyrazolyl group of the formula (VIII)

’ ’/>*R9 (Vi)

\N ,
wherein Rg is phenyl; and
Rz is H;

or a physiologically acceptable salt thereof.

Optically active carbon atoms present in the compounds of the formula (I) can
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or R2 is a pyrazolyl group of the fornmula (VII11) HNC /
RO (VII1) Nwherein Rg is phenyl; and 15 R3 is H or
woeophigmeeal ogi cal |y acceptable salt thereof. ORATGEH2D06/005649
active carbon atons present in the conpounds of the
formula (1) can WO 2007/000241 PCT/ EP2006/ 005649 15
i ndependent|y of each other have R configuration or S
configuration. The conpounds of the fornmula (1) can
be present in the formof purg enantionmers or pure
di astereoners or in the fornof m xtures of
enantioners and/or diastereoners, for exanple in the
formof racemates. The present invention relates to

independentiynafredabnather bae Ricanfigeration o5 Seeenfigusations Té@ GRIppounds of
e teiule PSS BPSSARE  E Br p R lrs, o murg gagpereomers or i

the fdrM(beﬁlxﬁfreéfo énéﬂit&fmér\scarﬁi/@fcﬁastemmnsrsofortdxenfpcbe fruthe form of
, and it conprises all ratios of the stere

racermifes BerDIasBRE Ve HoR FRIBtoP e PUBABAMAI S At RO A
enant%r)'nefsaé‘s Rel EE?@ ?GPe 8%3%r§§rﬂ€?sr Sn® midurSOordisstefdoriérs. The

Mers or trans | SOners i nvention relates both
mvent:on conmpriSes suxteras afvopon ef rEorestbar two sterepisomers of the formula |,

on [ S5 b g o 6 s hHERIK 21 B e sqmpounc o
the fdrRfuta (1) can bk preddrHisaE RIS or Zrisbmers@r lElsZsoemmrsa petrans isomers)
can be separated into_the individual,isoners

the inyeation éelaim; bhoth g:hgltn@g Wrsm&ﬁgélseg\ﬁrﬁéngégg@unaatures in all
ratloéé'ﬁ'\% ﬁr@bfo%%e&ﬁwgﬂggé [ %tor%@n&‘f’cﬁ%tﬁe%hﬁb&ﬁ\dsf&fthe for~—-1~
xamnmpl e by chronat

graphy on chiral phases or

M. resolution, for exanple by crystallization of

di astereoneric salts obtained with optically active
acids or bases. Stereochem cally unifom conpounds of

Dlastb%rﬁé}%mﬂcﬁjdﬁd EIE%OH@Q & ipbseparatbdinto Hmsphdmdlgal isomers, for
st er eochem cal uni formstarting materials

exampie, iy @rgn@@gg;pglay i Racemalge cap e separated into tP1e th enantiomers by
customary methods, for example by chromatography on chiral phases or by resolution, for

example by crystallization of diastereomeric salts obtained with optically active acids or
bases. Stereochemically unifom compounds of the formula (1) can also be obtained by
employing stereochemically uniform starting materials or by using stereoselective

reactions.

Physiologically acceptable salts of the compounds of formula (1) are nontoxic salts that
are physiologically acceptable, in particular pharmaceutically utilizable salts. Such salts of
compounds of the formula (1) containing acidic groups, for example a carboxylic group
COOH, are for example alkali metal salts or alkaline earth metal salts such as sodium
salts, potassium salts, magnesium salts and calcium salts, and also salts with
physiologically acceptable quaternary ammonium ions such as tetramethylammonium or
tetraethylammonium, and acid addition salts with ammonia and physiologically acceptable
organic amines, such as methylamine, dimethylamine, trimethylamine, ethylamine,

wolamine or trie-(2-hvdroxyethyl)-amine. Basic groups contained in the
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20 Physiologically acceptable salts of the conpounds

of formula (1) are nontoxic salts that are
wWOoR9E000240gi cal | y acceptable, in particular PCT/EP2006/005649

pharmaceutically utilizable salts. Such salts of

conmpounds of the formula (1) containing acidic groups,

for exanple a carboxylic group COCH, are for exanple

al kali metal salts or alkaline earth netal salts such

as sodium 25 salts, potaSS|up%saIts magnesi um sal ts

and calciumsalts, and also salts with

phyﬁi ol ogi cal | y acceptabl e quat ernary anmoni um i ons

tet [
additiah G2l Ter GERTIBIECHITSROIGANS PHOR HHERPS TSHECHIONE atid, hydrobromic
acid, Bﬂ%ﬁfccﬁd?@'rﬁt‘ﬁ'c |@8P@%sﬂ%ﬁc deid)ap Mth%’ﬂ;ﬁﬁi% cafbylisacids and

I'am’'ne tri met hyl am ne,
sulfordct bglbalsunb astfonrmciapichmca@c asidanxalignigid airic acid, lactic acid, malic

acid, §L|1Fé:|ru(, ﬂn);acfti))(rﬁmamod Jb@ﬁ%ﬂﬁ%f@%éje%la%%)@uﬁ%%%'c%‘i’aﬂtéhc acid,

methane%ulfomlc-acnd]o/ p-’toluenesuifomc acid.-The presenBIhvenﬂmDalsdsn«:iﬂdes acid
the formula I, for rou am di no

additign salss of F@Pﬁ%’&fi’%Of\Abe% '836]2@10'%69? ePaRRotwo pasic

groupgdg,w., roccﬁ%t)sac'd Qalél%' e with inorganic acids such

'oric acl hydrobromic acid, sulfuric
acid, nitric acid or phosphoric acid, or with organic

Salts gg&%%éél itﬁ F ggsfa dl)@a( ucl(?fng) ébtgg] ) nf&ﬂ?o me%&is known to

aci d actl

thoseas,%uéd ihe &rt, ﬁﬁlestarrm@sy Bbmbirdngla ook pound afthe formula (1) with 2
— benzoic _aci d, mal eic acid, fumarjc acid, tar

inorgani¢ @r ORIanie AGIAES (Iase N @ salvent oF diiuen) %fefﬁ%'wté‘%?ag*s by cation
excha}?&d?r. én B%@%a‘?ﬁe TRY éé u‘?\}e?\‘ﬁoh %&ﬂ%ﬁjd@@'a;ﬂ S\/\aAIWtS orf] the

ion sa oun of the formul a
compoondisabﬁthefformelxaa(mphrmph,thm:aluasmf lowy pbygislogigally teJaeabijity, are not

avsc SR e R LAl ) O ORAIR o i ppmeces

for catn"}lngl&ttfhﬂﬁ@r Sdrhicaimbdifi bbﬁor&ﬁ of thé @bnﬁ)oaﬂnls of ltt)e formula (I)or as
onbl ni ng a conpound of the forrrul

startmsn maderiale fyithe Pg%ﬁﬁfét'% phpRysigiagical Xng%geé%@% Seltsy
di luent, or fromother-salts by cation exchange or
ani on exchange The present invention also includes
The anidnssefl the nuéntioned apidepthahoaydie presenbinradidaddifionssalis of the

compgsﬁaﬁpf gpesfa(m\gﬁplhg?%gllsg ' caI ll%%épﬁéri? Hat(}ﬁ(%y tg% rJ’s%}mt in the
compaUhsef the fofhuRX@ iy mtalﬁbﬁérﬁrdh@qusmvely charged groups like

trialkylammonio- substituents, i. e. groups of the formula (alkyl)aN bonded via the

positively charged nitrogen atom, representing R, or quaternized ring nitrogen atoms in
heterocyclic groups. In general a compound of the formula (1) contains one or more
physiologically acceptable anions or anion equivalents as counterions if it contains one or
more permanently positively charged groups like trialkylammonio. Compounds of the
formula (1) which simultaneously contain a basic group or a positively charged group and
an acidic group, for example an amidino group and a carboxy group, can also be present

as zwitterions (betaines) which are likewise included in the present invention.

The present invention furthermore includes all solvates of compounds of the formula (1),
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15 for carrying out further chem cal nodifications of

t he conpounds of the fornmula (I) or as starting
wonwepiadis for the preparation of physiol ogi ceHdTYEP2006/005649

acceptabl e salts. The anions of the nentioned acids

that may be present in acid addition salts of the

compounds of the formula I, are also exanples of

ani ons that may be present in the 20 conmpounds of the

formula (1) if they contain e or nore positively

charged groups like trialkylamoni o- substituents, i.

e. groups of the formula (alkyl)3N bonded via the

osi t I h d
for exgmglteelln;/dera{ﬁg;cqr?aﬁ;gﬁm;] \IME&% g%ogpgfrg'ma ,ﬁrﬁ\?q%tggem | i |L@es Yerivatives
and n%{siﬁ’uc%%ﬂgé gf@ =5 nﬁ% nifla i, t'fSr E%rﬂHl'e%rBH?ugs protected

ySI 0ol 0gl ca y accept ab
formsaarmdcmaeuophmlogucemuampeame desvatinestiseluding esterStand amides of acid

contain
aroupgr 8% ell BRSPS P R Bh %ﬁ%ﬁfﬂﬁﬁ@héﬁfﬁ”ﬁ??&%?i

(I') which sinmultaneously contain a basic group or

positively charged group and an acidic ou { .
The cemmphds ahthenformuta @)f WNChaeR) ABCQUHN 96 ity Cagmﬁiﬁ SHHE uge ggeurs In
enant,qr&% é)ent %z?aqj Bégééél\%%ciﬁ%tr{ebﬁﬁr@'é}%ﬁlom&@ By %éﬁ formatlon with

M e present 1nvention
enantnfrﬁérﬁfﬁllylpfmve atidsor baséseshromatagnaphydes chiral %@Il&ﬁﬁrﬁ@héﬁes or

ounds of the fo 2007/ 00024
sor oo Bl eI F ARG suag o s,
separdtibh o?(;féotﬁ]%t%redrrﬁérs' tAME Bbidmed|ahd refrivatiettheahirahbuxiiary grot'~e
and fications of the corrpounds of the formula I,

for exanpl e prodrugs, protected fornms and other

The cE)g%/SI 2 O%)&%{)ﬁi%g@?a ﬁpam ég |§%%tb¥%'ith¥:?§1 ﬁ‘%#dilﬁ“ &Jin the case of the

as actlive
prese"r‘i@é@lﬁ@bkﬁcﬁér ipdsi¢ b&)up@nwwmit;ng)ft mtb@hﬁ/snoingnaally aggeptable salts. The
npounds of the fornu

prepasrien ebpnysialegicanLswERiaS shits Bhedipardt & g R@J‘”'@éﬁ capable of
salt f(?f?nJt%ﬁoIn%ﬁﬁ'inr\gﬂﬂﬁﬂé?@re!%i&oﬁ\eﬁfmm@nigfc%rt’ﬂéd oalih a manner known per

fon Wt enanti onerical | ure acids or B
se. V\btltnrbnm czpgeptsysuah ashhydipxideas q:a;égrﬂ@teﬁh@ggggg?car onates alkoxides

and er Vat' Z%tahgn@a?% ﬁ? Sf&fex%ma{flé‘(lt{nﬁgwt 'd?'?ﬁéth?l%'nlnﬁe ethanolamine

28" am no separation of
or tnéth@n&bﬁﬁ@bﬁﬂtﬁi’hatﬁdﬁwBasxbtammedpndsnﬁ)rree(amme lysine, jgenithine or

arinty Ve soaci Sl St SRR, <4 B e Botonany
subsfARS Shnfdifum salts. If the compounds of the formula (I) contain basic groups,
stable acid addition salts can also be prepared using strong acids. For this, both inorganic
and organic acids such as hydrochloric, hydrobromic, sulfuric, phosphoric,
methanesulfonic, benzenesulfonic, p-toluenesulfonic, 4-bromobenzenesulfonic,
cyclohexylamidosulfonic, trifluoromethylsulfonic, acetic, oxalic, tartaric, succinic or

trifluoroacetic acid are suitable.

The present invention therefore also relates to the compounds of the formula (1) and/or
their physiologically acceptable salts and/or their prodrugs for use as pharmaceuticals (or
ts), to the use of the compounds of the formula (1) and/or their physiologically

acceptable salts and/or their prodrugs for the production of pharmaceuticals for the
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presence of acidic or basic groups, converting it into
physi ol ogi cal | y acceptable salts. The preparation of
wWOoptyBeoot4agi cal | y acceptabl e salts of conmpoundPCITER2DE/005649
formula (1) capable of 15 salt fornation, including
their stereoisoneric forns, is carried out in a manner
known per se. Wth basic reagents such as hydroxi des,
carbonates, hydrogencarbonates, al koxides and also
ammoni a or organic bases, for,_exanple trinethyl- or
triethylam ne, ethanol am ne 18 triethanol ami ne or
alternatively basic am no acids, for exanple |ysine,
ornithine or arginine, the carboxyllc acids form
treatraeatbdrel prevahtiomet etronig heart faduga hyperiension.gpyocardial ischemia and

e

st abl e aC|g addition salts can al so be prepared using
strong acids. For this, both in [ d '
The FHGSQI@%@\(@H'%JUHWWRI rglates t%%%%’racn h{cﬁa'%gﬁﬁ‘)’f?ﬂggls for
pharrﬂQ?&Ptn:%T b&mp?gﬁﬁéﬁ@%ﬁgﬁ BRI aR @F2El] \Resé'rlnBGHt &f at least one
uenesulffonic ronobbenzenesul f oni c,

compwmboifébr@' Faamiuto 8} b hidior ds mwrplqgmumpﬁgwtgmef saltscand/or its prodrugs
acetic, oxa

and 3 ermlﬁﬁeggggllyc%ccggFekp érrg uiu;: §b¢]9rb§ oﬁ’_{po?g’ harm?ceutlcally acceptable

carriér8(®Ridreas (Hevaticles) andior additivess(or extlbeamsjrrpounds of
the formula (1) and/or their physiologically
accept abl e salts and/or their prodrugs for use as

The @ﬂﬂ%‘éﬁﬁé&l& %Oafdhmm sté&dh: orBly. f&ﬂixa)rn;iIQ ift B formset s, tablets,

I'n corrpoun orrrul a () their

“lacqueEnyd tabletsi cedtey taldetsagraplesihards amd §oﬁ|g@}a§|.n eapsules;-solutions;-

sy P b el LSy SRR, ERESI GBI P atsobo
carriéd SMﬂréEtéPIF) for exhm@rd in thedsim bﬂsmpﬂcﬁltohe’amrt;mnemterally, for example
ocard ischema and hepatitis

intrayeossly; uﬁ@mwlamoftwcldtaé\?@%'b'oﬂ tBP\é%'H‘ Sfé‘ ection solutions or
mfus?)%dsl.oﬁ]ﬁt'ioqﬂ én-j%]'ﬁ mipfaHRE bt RiYs! BF b@&hiﬂ?{e%u‘s@l éﬁt@ﬁlcally, for

armact repalpatl ons (of 5 pharmaceut’i cal
exanqﬂmuomet foonof omhnmhts; sotudions an tin¢tuees, iov i ethenmaysf fogexample in

one d of the fornul I d/ t
the f?,l’m,gf 6?r8§Plc°‘£rF’%53E%@ﬁ¥§bl e salts gnt(j/%ralntso:)rlodfugs

and a pharmaceutically acceptable carrier, i. e. one
or nore pharnmaceutically acceptable arr
The slmarsm@e@égal(nsep@réﬁpw é§§°f§ﬁ@/f8rth%bmfef‘?%§'? grepared in a manner

knovﬁ?(énérpéee?ﬁé} ﬂ'iQr B%@?QFW&QHE'a?@bﬁaﬁﬁéb&ﬁ’ ically acceptable inert
ere or exanple In the formoof
inordanid atd/or orgamc carrier substances and/or additives being used |n addltlon to the

compound(s) of the formula (1) and/or its (their) physiologically acceptable salts and/or its
(their) prodrugs. For the production of pills, tablets, coated tablets and hard gelatin
capsules it is possible to use, for example, lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts, etc. Carrier substances for soft gelatin capsules and suppositories
are, for example, fats, waxes, semisolid and liquid polyols, natural or hardened oils, etc.
Suitable carrier substances for the production of solutions, for example injection solutions,
or of emulsions or syrups are, for example, water, saline, alcohols, glycerol, polyols,
sucrose, invert sugar, glucose, vegetable ails, etc. Suitable carrier substances for

microcapsules, implants or rods are, for example, copolymers of glycolic acid and lactic



-l acquered-tabl ets, -coated-tablets,, granul es,

hard- and-soft - gel atin-capsul es,, solutions, syrups,
wOo001/@0DHs, suspensi ons or aerosol m xtures. PCT/EP2006/005649

Adm ni stration, however, can also be carried out

rectally, for exanple in the formof suppositories, or

parenteral ly, for exanple intravenously,

i ntranuscul arly or subcutaneously, in the form of

injection solutions or 15 in&gsion sol uti ons,

m crocapsul es, inplants or rods, or percutaneously or

topically, for exanple in the form of ointnents,

solutions or tinctures, or in other ways, for exa

acid. The phaendcauticef prepatations r@rma%awntam@tg@t Ordito abo&péo % by
welghgpg{ w?(gosﬁ‘t?%ce}:{ gtﬁ%i{;}r%dlg '@aﬂéfb?rtl‘fjélPgh)tré?olbgﬁzgh{(‘%%%ﬂtgﬁle salts

ner

and/of thesrodKidsl. Feeiambiret clthe aﬂh@nngncaeﬂﬁntcoﬁltl'he/fcmmtlhbhdlor its
i nert morpgam c and/ or ni c Cal‘il er, substa

physiglgaically aecs ?Usssaﬁé.%ﬁ'e/%g@gorpwugadn t?%Hh@rg'nqcr@éjtlcalspreparatlons
norm&lﬁﬂ? Fr%ﬁéuto(f 549 abbat T%{?Girnb', relBdb frd)rtnsadddﬁqltb)about 500 mag.
prysi ol o a

gl cally accept e Salts and/or its (their)
prodrugs. For the production of pills, tablets, coated

o) BB e BT BB B
acceptisieaalts ahaldr prédrugbemdito cagriah substanses ahephastaceutical

Carrier substances for s el at
prepasafisissanceqriain ofesor mgre gq(%h%, 9 |n C \?\é&gzﬁple P llers, disintegrants,

blnde?‘s‘?%ﬁ'ﬂfabgs @sﬂ% qgg?l‘i’tspgﬂaﬁfﬁkérs Bﬁiu‘l’sf f?érs%re@éfx%ﬁ)@@' sweeteners

e carrier substances for
coloremtscﬂm/bnngs cHrogwtiaerso thickeners, aligapise buﬁ?resybséances -solvents,

solubﬁl%gﬁp pggrﬁ’(ﬁéﬂefnchlg\gﬁgu l épgqrt]%g%% §¥ﬁ§‘fb§ Cazt:egpgft Psmlotlc pressure,
coatlrg %éﬂ@ of ahtiéXidants! Théyﬁt’:a@ bls@@o@tdﬁ@ﬁb@lnlnmreldompmirrds of the

carrier substances for J4VI JX L1
formuja (I) and/or their phys\yq,lqglcallyaczceptable salts pnc [or their p;aqg}rugs In case a

pharrﬂé&élﬁﬁgpﬁlébgfatlor r?é“‘@ t\f?é F Ribte %ﬁrpoﬁﬁﬂs oK H8fofmula (1) the

YIEer's I C aC| and lactic WO 2007/000241
se|ecﬁ@TbEmOﬁawmea@mpmgn@s;caw aimhat pispesific eyerallapharmacological profile

o RS B AR o S Pt o shorer

duratidnedfracib $h#) B8 ceabinedwitie atiomd-actia) tempaunnid of lawezipotency. The
rodrugs. The anount of the ac}lve ] ngr edi

flexibiiey penaitted withrgseectitpdhe GRYise of spsttyenfs &@@L?%P%““ds of the
formuid élé%ll@\ngla?rcgeéf &e&rd? @BHQ@l d\)%rr gﬁrﬁ?gﬁgﬁé@%ﬂﬁtdﬁlw -chemical
prope‘rﬂéﬁoﬁtyl,e qmmxﬁcmmisl gnd tfmmadibwatthqselécmgf SW%@"ed compounds.
Furthermore, in addition to at least one compound of the formula (I) and/or its
physiologically acceptable salts and/or its prodrugs, the pharmaceutical preparations can

also contain one or more other therapeutically or prophylactically active ingredients.

As inhibitors of GRK2 the compounds of the formula () and their physiologically
acceptable salts and their prodrugs are generally suitable for the therapy and prophylaxis
of conditions in which the activity of GRK2 or BARK-1 plays a role or has an undesired

extent, or which can favorably be influenced by inhibiting GRK2 or BARK-1 or decreas

=}
Q
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In addition to the active ingredients of the fornula
(I') and/or their physiologically acceptable salts
woaxo7/@o24ir odrugs and to carrier substances, tPET/EP2006/005649
pharmaceutical preparations can contain one or nore
additives such as, for exanple, fillers,
di sintegrants, 10 binders, lubricants, wetting agents,
stabilizers, enulsifiers, preservatives, sweeteners
col orants, flavorings, anmngdzers -t hi ckeners,
di | uents, "buf f er - subst ances ,-solvents, solubilizers,
agents for achi eving a depot effect, salts for
altering the osnotic pressure, coatin age

its activityj ondod #re preventign,cilgviatien OF GHFePTWhi aélrlnﬁi:p?t'@%rof GRK2 or
ds_of L he
BARK: GER destRasi tsf&i%%bcfee s Bafie By bRl

prodrugs. In case a 15 pharnmaceutical preparation
contains two or nore conpourzgs of the forml

(1).,the.
Whengusiing theogpropounds offheJorada (b S desrisan é{ﬂfya‘r"ﬁﬁ‘ git"?"ge limits and, as
is cusgcﬁﬁ%éérfd QUELRIN toth@ Ipﬂ?&eiaﬂgls%lb%tﬂfe'd' 18 th@flndlhﬁual conditions in

ceutical prepa Ion. For exanpl e, %
each mtmalmspdtuddpmddq for exaonpleyon the speacific eﬁma@wn ampigyed, on the

vt S8yt Bk RO RTRE B b e o

admlﬁlﬁ%tﬁﬁp lof Bn Afhethdsan beddtdr chrorfib eonditipeimtisatet! driveheter
formula (1) allows a great deal of E)Gntrol

prophiylaxisoigi cadtiechaut. ﬂwp\ggp@{grﬁo‘gage cap st gtélbs?\ggrqsm_g clinical
approagggg g@ﬂﬁ(n%% Ithé n'?é'dléy"%rtt n??ér?érSFtth@BaW dSs&br achieving the

oun rt her In addition to at
deswédEmUItsmean @ldpltunuﬂgh]hg abouf 0o hgllsafr(ann)alzmd,o&1 “tq about 100-mg/k

h I bl | t / 1=
prefefaly st st (ropRnpargomsaliietfroh! iR Wgsout 10
mg/ké; (il ®4¢éh eadteih rhipe angwﬂr beay Wel%ﬂ) m‘r’@piallyaidsecmiri bye divided, in
ctive |ngred|ents I nhi bitors of

particotario theieass of the adarinstration pf @l@lvﬁ%l@fgq)ﬁwuaisog?tg asley?ral for
examgfﬁcﬁ p%ﬁphe%gr?tah r?ﬁf?aﬁcﬂ%' fAsgfsﬁgf ‘d@ﬁeﬁalﬁggﬁﬂﬁﬂﬁ*ddél behavior it may

era prophyl axi §
be necesskryitorigviate wpwaldst dsredcslmwandsyromm tmlmoqesmmaled
plays a role or has an undesired n. h, h;biting (_RK2
or RARK 1 nr rlarrea3|ng extent, or mhlch can

@ pbundd!ef theGeem iy ItcahtbeJN$éd agsynthe!di@mtermedlates for
ooy 6

CT/ EP2006/ 005649 its %l Vi t%{-ﬁ [ 9
the preparatian eiethencompowydsain Bﬁ“l&k"a& Qf alher PRAMERCSHical active
mgred%ﬂ stf'\nmlc?rpa%f oSl abR from the compounds of the formula |, for example by

introduction of substituents or modification of functional groups.

The compounds of the formula (1) can generally be prepared according to the following

scheme:



MARK-1 or a decrease in its activity is desired by the
physi ci an. When using the conpounds of the formula (I)
woi20e7/@038 can vary within wide limts and, asPCI/EP2006/005649

customary and is known to the physician, is to be
suited to the individual conditions in each

i ndi vidual case. It depends, for exanple, on the

speci fic conmpound enpl oyed, on the nature and
severity of the disease to $ treated, on the node and
t he schedul e of adm nistrat % or on whet her an
acute or chronic condition is treated or whet her
prophylaxis is carried out. An appropriate dosage can
be establi shed u5|8g clini cal kr approaches wel |l known
in the nedical ar In generﬁv, aily dose for

achi evi ng th@ZHél red resul an adult wei ghing
about 75 kg -is fibmigbouyt - 0.

[
o alidiyt 1 00- ny
preferably fromabout 0.1 to about 50 ng/kg, in
particul ar fromm@about—0I toO apbouy 10 ng/kg, (in each

cabe in per Kg of body wei ght)] Fhe dai y dose can
be d('gvi ded, in |[particular in thel casg of it he
adm ratgpon aof relatively large anmo Ohit o

severall, fof 15|exanple 2, 3 or 4| part
adm i tratl As usual , dependj ng g i ndividnal
behavs or &22/ be necessary to Heviafe upvvar(g:j or
doz\mtarmiSEmed he daily dose i ndj catel.EtOHrt her nor e,
tr@&mg}mnds of, the formula (I) ‘Fa&d)@daj@@d as
synt h3§_2 i nterdedi ates for the pr epar(@2)on of ot her
conmpo n(il in particular of other pharnmaceuti cal
active 20 ingnedients, which are obtai nabledromthe
unds of fhe forrrula I, for exgnple by

‘f?x”(l)

co
in?ﬁ? subst $$6Ent s or
functi Th%'eét’_ﬁ;ﬁ&unds

ca prepared accor di R fol |l ow ng
sche 2 Rg/ 000241 PCT/ EP2006/ 2RH O N
Nl -12 + NOH (I [11) 0 1.
;7 Ty MDD %
NH, Hz"i‘R1 ('VIH)|’| whel;'eti: .
MeOH 1. Boc,0, :2(; jCo;)):linﬁ y substitute
AT 2. NH,HCO, 1726/
(2.1) coupling reagent
) (2.2) (2.3)

(1), wherein R, = H (1), wherein R, = optionally
substituted (C,-Cg)alkyl

Ro-aldehvde (1), 3-aminopyrazole (I11) and R3-containing methyl pyruvate

=t
e}
=3

(V) are mixed in dichloroethane (DCE) in the presence of an acid, preferably acetic acid,
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OO0OOH R3 (I1V) RB (V) 2. AT, DCE, HOAc 2. AT, EtH
3. oxidation 3. oxidation (1.1) (1.2) O O H N ester
woHoby/Moz41) O cl eavage NN |1 OH R3 R3 R2 (VI )PCRZER2WMI6I0p5649
NH3 H2N-Rj (VII1), wherein MOH 1. Bo Rl = optionally

substituted C C6)alk AT 2. NHAH CO3 ( i- Y (2.1)
coupling reagent (2.2) (2.3) 0 O NN NH2 NNNR N
Il N1 -1 RBRR3 R R2 (I), wherein R = H(I),
wherein R = optionally subsH’zt uted (C, -C6)al kyl a
first route, R2-aldehyria (i 3-am nopyrazole (I11)
and R3-cont ai ni ng methyl pyruvate (I'V) are mxed in
di chl or oet hane §DCE) he presence of . an

and the efidpegisyhaated 105428’ Cmeﬁggb/y(ﬁgbﬂq C, and subdsequently the
reactlog%lgﬁﬁg Q@éggé@égpreggrably by exposure to air whereby the aromatic 1H-

Pyrazolo[3,4-b]pyridine system (Vi) is formed.

In an alternative route, Ro-aldehyde (11), 3-aminopyrazole (lll) and R3-containing methyl

pyruvic acid (V) are mixed in ethanol and heated to 50-120°C, preferably 60-100°C.
Subsequent oxidization, preferably by exposure to air yields the 1H-Pyrazolo[3,4-
b]pyridine acid derivative (VII).

Ester cleavage can be achieved by standard methods by e.g. exposing the ester (v)y-
base. Details on methods for the preparation are given in various standard reference:
like, for example, J. March, Advanced Organic Chemistry, 4th ed., John Wiley & Sons,
1992.

The respective amides of the formula (1) wherein R¢ is hydrogen can be formed by

reacting the ester (V1) with a suitable reagent such as e.g. ammonia in methanol or by

activating the carboxylic acid derivative (VII) with BocoO and treating the resulting tert-
butyl ester with NH4HCO3. In the case a tert-butyl ester is formed at N1 or N2 of the

pyrazolopyridine, it can be removed by treatment with TFA. Compounds of the formula (l)

wherein R1 is an optionally substituted (C4-Cg)alkyl group can be obtained by coupling
the respective (C4-Cg)alkyl-NH2 derivative (VIII) to (VIl) in the presence of a standard
coupling reagent such as e.g. DIC, dicyclohecyl carbodiimide, EDC, HOBT etc.

Protective groups that may still be present in the products obtained in the coupling
reaction are then removed by standard procedures. For example, tert-butyl protecting
groups, in particular a tert-butoxycarbonyl group which is a protected form of an amidino
group, can be deprotected, i. e. converted into the amidino group, by treatment with
trifluoroacetic acid. As already explained, after the coupling reaction also functional

groups can be generated from suitable precursor groups. In addition, a conversion into a
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and the mxture is heated to 50-120C, preferably

60- 100C, and subsequently the reaction mxture is
wonddwed, preferably by exposure to air wher SAGA/ER006/005649

aromatic 1 H Pyrazol o[ 3, 4-b] pyridi ne system (Vl) is

formed. 5 In an alternative route, R2-aldehyde (I11),

3-am nopyrazole (I11) and R3-contai ni ng net hyl

pyruvic acid (V) are mxed in ethanol and heated to

50-120C, preferably 60- 1OOC.2 Subsequent oxi di zati on,

preferably by exposure to aif yields the 1

H Pyrazol o[ 3,4- b]pyridine acid derivative (VIl1). 10

L auass cah e achleics bl hgat TR RO R hens
Ca"ieé%rg}]égﬁgem%wéés% are-given-in various

reference! |ike, for exanple, J. Mrch,
Advanced Organi ¢ Chem stry, 4th ed., John Wley &

S , 1992, 1 Th
moeriF3 ebD RS SrFOECA bR SR 8o By an
internidifat8$é Yorked p whiihif desived, ahé prodeay snthen watified by. aystomary
anmoni a i n met hanol aqr by tivati g t he ?_ﬁr boa d can be
proceasesikak {kxifose SKIEr)n (He frtacRLRsamRIS: 7 ¥pEgZEEomPoun

purifi éaeﬁéihé \A{;é‘ﬂtl@q% Wi mBtHods Sehels d’ﬂl§tall&lﬁmrohatddﬁ§pma6ﬁreverse

ester 1s forned

phaseﬁhmmﬂrfmmalnde tiguidi ¢hromntdg§awamﬁ%d*%ﬁ)t <Pret#h%metm49rpf

conard SRR PR LR, B HEU By b Ry B i ebcunc

Slmllé}ﬁl AeNeGhon lﬁ@ﬂfddlsrwchtd%@mmpﬁm sy@e(rﬁb-ﬁ@lysﬂlk,WMﬁ—m and mass
derivative (VII1) to (M1) in the resen

—spectmmnelagtMS) §g@§p,q§@drf@hg@{pc@ggwg% %maourgf— - he Snvention.—
di cycl ohecyl carbodiim de, EDC, HOBT etc. Protective
groups that may still be present in the products .
It is upbémtatatithiah mduificatiops theg dehat sabstaotialty affeqidhe aetivityerf the various

embogi}/raértétg? a@g uS\EqS@gg %rrg ?pcélé(f Eﬁgﬁhgin\}eﬂfign Qidddsed herein.
AccoFd?ﬁcjly hHé ARG @R INplare ittendbd it illastatet mattred lifnitr e giresent
dino group, can be deprotected, i. e. converted
mven’unno the am di no group, by treatnent with trifle
inrnaretic acid. As already explained, after the
coupling reaction also functional groups can be
Abbréeatisrat ed from suitabl e precursor groups. In addition,

a conver sj oq I| nto a WO 2007/ 000241 PCT/ EP2006/ 005649
ACNo3 acetonitrile

anh. anhydrous

cpd. compound

DIAD diisopropyl azodicarboxylate
DIC diisopropyl carbodiimid
DMSO dimethyl sulfoxide

Et20 ethyl ether

MeOH methanol

DMF dimethyiformamide

DCM dichloromethane

DCE 1,2-dichlcreethane

eq equivalent(s)
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N
tn

physi ol ogi cal ly acceptable salt or a prodrug of a
conpound of the formula (1) can then be carried out
wopokevomn processes. In general, a reaction MmMPANER006/005649

containing a final conmpound of the forrmula (1) or an 5
internediate is worked up and, if desired, the product
is then purified by customary processes known to
those skilled in the art. For exanple, a synthesized
conmpound can be purified us%ﬂg wel | known net hods
such as crystallization, chr t ography or reverse
phase- hi gh performance |iquid chromat ography (RP-HPLC)
or other nethods of separation based, for exanple, on

HPLG he si bigh reartormanes liayid chspoBiapgraPy t he conpound. [0
Simla wn net hods such as ami no acid

rt. sequen%%*%ﬁa é@?ﬁ?gNNR, I R and mass

THF spect r tythyyedfdfan- can- be- used-f or-char-acter-i zi ng-a-c
onpound-of -t he-invention.- It is understood that

TFA nodi f i FUPIRASelifgCidio not substantially affect the

TLC acti Vi {nin Ryet Bﬁrdﬁﬁ’étb?#é?)hye”b‘m! ments of this invention
are included within the invention disclosed herein. 15

h  Accordhegl(s) the followi ng exanples are intended to
illustyg but not limt the present invention.

Rt AbbrevF%%ﬁ%ﬁﬁ@ngACN acetonitrile 20 anh. anhydrous
cpd. conpound DI AD dii sopropyl azodi carboxylate DI C
di i sopropyl carbodiimd DMSO di nethyl sulfoxide 25

Syntie$is oftlhtdrmediates: MeOH net hanol  DMVF di net hyl f or mani de
DCM di chl oronmet hane rnnc 4 7_.1ii.F+l ~rno+F'nc VWVt _

4-Hydroxy-1-methyl-1H-indole-3-carbaldehyde (I-1)

H
O OH

/

N
/ I-1

Step 1:

Synthesis of 4-Hydroxy-1-methyl-N-methyl-indole-3-carbaldehyde

To a solution of 4-Benzyloxy-1H-indole-3-carbaldehyde (0.5g, 2.0mmol) in anhydrous
DMF (8.0mL) was added methyl iodide (0.148mL, 2.40mmol) and potassium carbonate
(0.552g, 4.0mmol) with vigorous stirring. This solution was then allowed to stir for 36h at
r.t. The solvent was evaporated to give a white solid. The solid was dissolved in ethyl
acetate (100mL), filtered and evaporation of the solvent gave a light grey solid. The solid

was triturated with EtoO to remove residual DMF and filtration gave the product as a fluffy
light grey solid 0.40g (yield: 75%); TH NMR (DMSO dg) 3.85 (s, 3H), 5.35 (s, 2H), 6.9 (dd,

1H), 7.20 (m, 2H), 7.40 (m, 3H), 7.55 (m, 2H), 8.1 (s, 1H), 10.3 (s, 1H); MS m/e 265 (M*).
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25

30 eq equival ent(s) WO 2007/000241 PCT/ EP2006/ 005649
24 HPLC hi gh performance |iquid chromatopgraphy r.t.
wormoemmenper at ure THE tetrahydrofuran TFA PCT/EP2006/005649
trifluoroacetic acid 5 TLC thin | ayer chromatography
h hour(s) Rt retention tine Synthesis of
Internmediates: in
4- Hydr oxy- 1- net hyl - | Hi ndol e- 3- car bal dehyde (1-1) H
OOCHN 15 Step 1: Synthesi s2pf
4- Hydr oxy- 1- net hyl - N- net hyl -i ndol e- 3- car bal dehyde To a
sol ution of 4-Benzyl oxy-1 H i ndol e- 3-car bal dehyde
Step $0.5g, 2.O0mmol) in anhydrous DM (8.01) was added
net hyl iodide (0.148nlL, 2.40mvl) and potassi um
The compoondtderived flea2gtepsl (hbgl 9.9mimdl) wag dissedvestinCMg(10mL) and to
his sol uti.o alllowed to stir_ for 36h,af.. .
the sqllioh Wiz SBd 4P 152 (B oyar K G ol b Bhouied 18 S Ripriant at rt
The sbV@ns@ak @vapsrate$ EPived ddtk iyl soR€ et erude Tirturated twice
filtered and evaporation of the solvent gave a |ight

h
with ejfndacetate.dfollpmang subspaugatrameyal ohethy! afetateupder r%duced
4 'y . _
oessl ¥ GRS Bl B M S5 i eofins: 0759
of cru BB pRNdDrB35d of flad) grafe3ficas hegafegs/@hgl qatdiate (B0M0). The
apprqa"i,gpel%g%io%QWqu%%ﬂe%%h rﬁ%gp éz@éo?%ﬁgi rt% g|2vg) the%rc:}dtg&’asla light green

solid 0.275g (yield: 82%) TH NMR (DMSO dg) 3.85 (s, 3H,), 6.60 (d, 1H), 7.00 (d, 1H),

7.20 (¢, 1H), 8.35 (s, 1H), 9.6 (s, 1H), 10.6 (s, 1H); MS m/e 175 (M*).

5-Hydroxy-1-methyl-1H-indole-3-carbaldehyde (I-2)

H
O

OH
/

N
/ 1-2

To a solution of 5-Methoxy-1-methyl-1H-indole-3-carbaldehyde (4.5g, 23.8 mmol, in 150
ml DCM) was added BBr3 solution (2 M in DCM, 60 ml, 5 eq) at —10 °C with stirring for 5
min. The cooling bath was removed and the reaction mixture was slowly warmed up to r.t.
The reaction was monitored by TLC (2% MeOH in DCM) and LCMS (after 3.5 h, no
starting material remained). The reaction mixture was then cooled to —10 °C, and 16 ml of
MeOH were slowly added. The pH of mixture was adjusted to 8 by adding sat. NaHCOg3
and/or 4 N NaOH. The organic solvents were removed under reduced pressure and the
remaining aqueous mixture was extracted with ethyl acetate (30 mix5). The organic

layers were combined, washed with brine (10mix1), dried over Mg2S0Oy, filtered and dried

under reduced pressure to give the title compound as 4.06 g purple powder (yield: 97%)
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WD 2007/ 000241 PCT/ EP2006/ 005649 25 Step 2: The
conpound derived fromstep 1 (0.5g, 1.9muvl) was
wodioss@iozead in DCM (10nL) and to the sol uti on PEISER0GHUS649

48% HBr (3.0OnlL). This solution was allowed to stir
overnight at r.t. The solvent was evaporated to give
a dark purple solid. The crude was triturated twice 5
with ethyl acetate, (follow ng subsequent renoval of
et hyl acetate under reduced &rﬁessure). The crude
material was purified by col & chr omat ogr aphy.
Conditions: 0.75g of crude conpound on 25g of flash
grade silica; hexanes/ethyl acetate (,50/ 5017[ The .

that vegspusedr withaut furthar ppnidicakions eMSe@-8% YaNeNaBdn : Bin)i 761

(40%?;%293?@%};‘)’%%#’}3@@?90}\/%?; a6) egl.nsss?lsi, dsa: 52,75%. 60 (d,
12 Gnafotgn-Fhiphyhighoiochuiaghydp o, * 1.

5- Hydroxy-1 -nethyl-1 Hindol e-3- | dehyde (1-2) H
OOH 141, N 1-2 15 To a solutio of|
5- Met hoxy- 1- net hyl - 1HHi ndol e<3- ehyde (4. 5g,

23.8 mml, in 15001’ DCMOwas “added BBr3 sol ution (2
Min DCM 60 m, 5 eq) at {410 Cwth stirring for 5
m n. The cooling bat &g~ Meyoved and the reaction

m xture was slowy W tor.t. The reaction was
noni tored by TLC (2% NEOPRA DCM and LCVS (after 3.5
h, no 20 starting matkrial remined). The reaction

m xture was then cooled to -10 C, and 1b3m of MeOH

A sollifdrofssy Yo 5 i1 TnbH PR IFIEA Ao dry 2
sl Cofptb 1o SRR 2 s sk e niacf o
pyrid§iol-gthains| et ml deyDME( and desolutieuafe2d2ong (4 unmobridAlhie 1ml dry THF
were cooled to —10°C and quickly mixed. The temperature was raised to r.t. and stirred for

=

o

2 hours. The reaction was monitored by LCMS, evaporated and purified on HPLC (RP
YMC-Pack ODS-AM, AM12S05-2520WT, S-5um, 12nm, gradient C / water (+0.1% TFA),

10-100 % in 20 min, 10ml/min, UV detection 280nm). Relevant fractions were lyophilized
overnight. LCMS (2 to 85% ACN/H20): shows MHT ion m/z = 281 (100%). Yield: 90mg
(64%).

5-(N-piperidinoethyloxy)-1-methyl-1H-indole-3-carbaldehyde (1-4)
H

0]
74 \\//\\T:::]
N
/ -4
In analogy to the preparation of I-3, starting from 88 mg (0.5 mmol) of I-2 and 129 mg

O

(1mmol) of 2-(N-piperidino)-ethanol LCMS shows MH?* ion m/z = 287 (100%). HPLC
purification provided yield 65mg (yield: 45 %) from HPLC/lyophilization.
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remai ni ng aqueous m xture was extracted with ethyl
acetate (30 nlx5). The organic |ayers were conbined,
wonmeew244 t h brine (10m x1), dried over MJ2SORCT/EP2006/005649

filtered and dried 25 under reduced pressure to give

the title conmpound as 4.06 g purple powder (yield:

97% WD 2007/000241 PCT/ EP2006/ 005649 26 that was

used wi thout further purification. LCM5 (2-85 %

ACNNH20 in 7 min): 176.1 (49%@. Rf 0.11 (2% MeOH in

DCM) .

4-[ 2-(2-pyridyl oxy)ethyl]-1-nmethyl-IHindol e-3-carbald

ehyde (1-3) H O ON N 1-3 A solution of-88ng-(0.5,
3-(3-fommiy}-1-methyl6tH-indolc 5-ylomnethybnpipgridingd -¢arbok hﬁaqd tert-butyl
eshﬂ?&%bz- pyridyl-1-ethanol in 4 mM dry THF, and a

tion of 202 ng (1 mmol) DIADin 1 m dryTHF were

cool ed to -108.andoqui ckly mi xed. The tenpgrature was

raised tor.t. and stirred for 2 hoursx_Jhe reaction

was nonitored byl LCMS, evaporated and ied on HPLC

(RP  YMC- Pack &0S™NAMNAML2SO6- 12nm

gradient C/ wk PIFA)[ 10 NOXQO %in 20 nin,
1 0M/mn, W 280nm N\ ReVevant’ fracti ons
were |yophilized oVernight. LCVMS (2 to 85% BEN H20) :

shows M | mz = 281 09 . .Yi : 0
To a sophemPheldey B LeHgPBITg- 2 by BN HHEFD. 30 bumety
piperfif1 !c]an'rﬁaxryligfagdjt"e'#ﬁﬂyl S4tdr(760Imd, Z.Wnﬁ*l@g' YNt Qekttsutyl-
preparation of 1-3, starting from 88 (0.5 mmol ) of
N,N,N’-,lﬂ’,N’hUI"-:t@(angpthyl-phosphorimld?c triamide (1 q% ml, 4.6 mmolg were added.

After-heating-at-100°C_for 6.h, evaporation, and_purification by silica gel chromatogra

(ethyl acetate:hexane 6:4) 350 mg (Yield: 21 %) of the titte compound could be yielded as
solid after evaporation to dryness. LC/MS (M+H)* 373.

2-(3-Formyl-1-methyl-1H-indol-5-yloxy)-acetamide (I-6)
H O

72 0]
0] \/[<

N
/ NH, 6
5-Hydroxy-1-methyl-1H-indole-3-carbaldehyde (I-2) (0.5 g, 2.86 mmol), 2-Bromo-
acetamide (0.43g, 3.1 mmol), and N’"-tert-butyl-N,N,N’,N’,N”",N”-hexamethyl-
phosphorimidic triamide (2.18 mL, 8.6 mmol) were dissolved into anh. DMF (3 mL)in a
seal tube. The resulting solution was then sealed and heated at 120 °C (monitored by
LCMS). The reaction completed after 3.5 h. The mixture was cooled to room
temperature, added 20 mL of water, and 6 N HCI to pH 2-3. The mixture was then
extracted with ethyl acetate (20 mLx6). The organic layers were combined, washed with

brine (10mLx2), dried over Mg2SO0y, filtered and dried under reduced pressure to give the

title compound as 0.5 g orange powder (crude yield: 76%, used without further
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(1 nmol) of 2-(N-piperidino)-ethanol LCVS shows M
ion mz = 287 (1009 . HPLC purification provided
woyzoet/doodbing (yield: 45 % from HPLC | yophi | i zarGTOER20@005649
WD 2007/ 000241 PCT/ EP2006/ 005649 27
3-(3-fornyl -1-met hyl -1 Hindol - 5-yl oxynet hyl ) - pi peri din
e-1-carboxylic acid tert-butyl ester (1-5 HO~(O O
-\~ NO 1-5 To a solution of al dehyde 1-2 (400
, 2.3 mmol) in DMF (10 m ), 3-brononethyl- 5
peridi ne-| -carboxylic aci d2§ert -butyl ester (760 ng,
.7 mmol ) and N" tert-butyl -
N N, N, N ,N', N-hexanet hyl - phosphorimdic triani de
purifidationfs MM%(ESMADNHQQ inddeth): M 23810 98t purify (at 220
CC for_6-h, evaporation, _and-purification by silica
nM). gel chrormt ogra (ethyl acetate: hexane 6:4) 350 ng
Syntl{e\éﬁloqlEx%in%s‘ﬁorhbﬁuh'dht e conpound coul d be yi el ded
SOl er evaporation to dryness. LC/ M5 (MtH) +
373. 10 2-(3-For I-1 met h . .
4-{-4-f2{(2pyridylgay)ethy] tﬁnalihy&éﬁ-mﬂtsvyl}ﬂ-@;@ndamﬁlqﬁ boxamide
roxy-1 -methyl - 1H i ndol e- 3- car bal dehyde (1-2
(ExaTB% g, 2.86 mol), 2-Bronp- acetanide (0¥4Bg,( 3.)1
mml ), and N''-tert-butyl-NON, N, N, N', N'-hexanet hyl
15 phosphorinmi dic ttianyde (2. 18 rrL 8 6 mol ) were

di ssol ved i nto anh; N3 m NH,i n a_~seal tube. The
3 then 3%6‘“ ed at 120 C
N

resul ting sol utioN
N

m_s.é z

(rmoni tored by

Step 1: Synthesis of 4-{-4-[2-(2-pyridy|oxy)ethyl]-1-methyl-1H-indolyl}-6-methoxycarbonyI-

7-aza-indazole:

The solution of 86mg aldehyde 1-3 (0.2mmol), 18 mg methyl pyruvate (0.2 mmol) and
20mg of 3-aminopyrazole (0.2 mmol) in DCE (2 ml, 1% acetic acid) was heated in a
closed tube at 90 °C for 12 hours and cooled to r.t. The reaction mixture was evaporated
under reduced pressure and the residue separated by prep-HPLC (RP YMC-Pack ODS-
AM, AM12S05-2520WT, S-5um, 12nm, gradient ACN/water (+0.1% TFA), 10-100 % in 20
min, 10ml/min, UV detection 280nm) Raw yield 32 mg (39 %),

Step 2:

The raw product from step 1 was dissolved into 2ml of 7 N NH3/MeOH, sealed and
heated at 80 °C for 6 h and the solvent was removed under reduced pressure. The
residue was purified via prep-HPLC (RP YMC-Pack ODS-AM, AM12S05-2520WT, S-
5um, 12nm, gradient ACN/water(+0.1% TFA), 10-100 % in 20 min, 10ml/min, UV
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LCMS). The reaction conpleted after 3.5 h. The m xture
was cooled to room tenperature, added 20 nL of water,
woa07/@0N1HCI to pH 2-3. The mixture was then PEWWER2GASHHS649
with ethyl acetate (20 nLx6). The organic |ayers were
conbi ned, washed wth 20 brine (1 OrLx2), dried over
My2SO4, filtered and dried under reduced pressure to
give the title conpound as 0.5 g orange powder (crude

yield: 76% used w thout furéger WD 2007/ 000241

PCT/ EP2006/ 005649 28 purifitation). LCV5S (2-85 %

ACNH20 in 7 mn): M' 233.1 (100%; 95%purity (at

220 nM. Synthesis of Exanpl es Conpound
detectlorf 280012) @nd 3iter prbtwmrhm\g mumPWPctm °r’°rfb‘(ﬂ"§'l' yieid)vere
btai zar i ndazol e- 6-carboxam de (Exanple 1) O H NI N~
obtaingd:- 1> N~ ON N Step 1: Synthesis of

1H Nﬁﬁgxygﬁr}gwsbd%é QM) 645%)'d (obrie BY6B-(bbt 1P 4 ¥d 6425.0, 1H),

'7-aZa- I ndazol e: The solutlon 0

8.23 (%6ﬁ'9)aéd§|wdﬁ4c?l7197(@52mﬂplm4w 1R), MBSk, pi),1R52 ém,1H), 7.23
am nopyr azol e";?O %m éﬁ'l 5.71 (d. J =
(m1I-DCE1@2(dd1 J—18%'é,dé1|Zc1"b)c7d‘)4 (fad hediHa 1. 8-87c(bds dhh). 6.71 (
f | ed Th
rvd B8, B0 A g Sy S aaeLes Lo L T

WeH B fatund a8y 100 G.2RP
LCM%K/C&S %%%g/mgm éﬁélvdl\l'gsos 2520WI, S- %(um q?zﬁﬁt

gradi ent ACN water (+0.1% TFA), 10- 100 %in 20 mn,
5-[(N- p?gellmn%etl%\//lo?(% (-:rtnlet ngl-lmioﬁg Ii"? aza- m%aggle(-é %ar/goxamlde

(Example 2)._

Step 1:
Synthesis of 5-(N-piperidinoethyloxy)-1-methyl -1 H-indol-3-yl}-6-methoxycarbonyl-7-aza-

indazole

Preparation in analogy to step 1 of example 1, starting from 65 mg of 1-4. Prep-HPLC
purification provided 17 mg (yield: 18 %) that were used in the next step.

Step 2:

Preparation in analogy to step 2 of example 1, starting from 17 mg of the above described
compound. Prep-HPLC purification provided 7 mg solid (yield: 7%)

1H NMR (600 M Hz, DMSO-dg. SM_6425) & (ppm): 13.77 (bs, 1H) 8.50 (s, 1H), 8.26 (s,

1H), 8.11 (s, 1H), 8.00 (bs, 1H), 7.71 (bs, 1H), 7.56 (d, J = 9.0Hz, 1H), 7.49 (d, J = 2.4
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Step 2: 20 The raw product fromstep 1 was dissol ved
into 2mL of 7 N NH3/ MeOH, sealed and heated at 80 C
worn7/@otviand t he sol vent was renoved under redddaP2006/005649

pressure. The residue was purified via prep-HPLC (RP
YMC- Pack ODS- AM  AML2S(O5- 2520W, S- 5um  12nm
gradient ACNNwater(+0.1 % TFA), 10-100 %in 20 mn, 1
Or/mn, U/ WO 2007/000241 PCT/ EP2006/ 005649 29
detection 280nm and after |yophilization 1 ng pure
product (1 % overall vyield) re obtained. 1 H NWR
(600 M Hz, DVSO d6, SM 6425) S (ppm: 13.63 (bs, 1 H),
8.41 (d, J =5.0, 1 H, 823¢(s, 1 H, 8.09 (s 1 H),

Hz, 1R), 9707 ld, J1= B)Q, 274 Bik, (), 4.36t, 2iA) 659()&3,,3&) &)40-3 E@z(m, 6H), 1.58-

m 23 5 1 1 8.1, 7,1
175(&; 6JH;>H21L&M§ mg %r,gklngz"‘"“l” H?‘t 39%17 (bd, 1 H). 6.H$’1 '
= 7.1 Hz, 1H, 437 (t, 2H), 3.84 (s, 3H),
3 13 (t, 2H). LCI\/S (2 to 85% ACN H20): shows M+ ion

4-(1-rivethyt-54(bip¢ri0hg- ,ylrﬁbtho@)%-n‘fdcﬁl(NyDHH -pyrazolo(3,4-b)pyridine-6-
peri di noet hyl| )4()

carbowlmﬁaem@' é ?“?ﬁ'geq ndazol e- 6- car boxani de
(Exanpl e. . )__O HNN N2 N/ N N2 Step 1:
Synthesi s of 5-(Njpiperidipoethyl oxy)-1-nethyl
-1H-indol -3-yl }- N Qplnyl 7-aza- indazole 15
Preparation in gnald
starting from 65\

Step 1:
Synthesis of 4-(5-(tert-Butoxycarbonyl-piperidine-3-yimethoxy)-1-methyl-1 H-indol-3-yl)-
1H-pyrazolo(3,4-b)pyridine-6-carboxylic acid methy! ester)

To a solution of 1-5 (350 mg, 946 umol) in DCE (4ml) were added a solution of 1H-pyrazol-
3-ylamine (83 mg, 1 mmol) in DCE (4 ml), a solution of methyl pyruvate (102 mg, 1 mmol)
in DCM (4 ml) and acetic acid (500 pl). The solution was stirred at 80°C for 8h,

evaporated and purified by prep-HPLC (in water with 0.1 % TFA using a gradient of 25 to
85 % ACN over 9 minutes.) Evaporated to dryness yielded 108 mg (yield: 22%) of the

compound as a solid. LC/MS (M+H)* 520

Step 2:

The product obtained from step 1 (200 mg, 385 pmol) was treated with 20 ml 7N ammonia
in methanol at 70 °C for 3 h, and evaporated to dryness. The solid was treated with 50%
TFA in DCM (6 ml) for 2 h, and evaporated to dryness. Purification by prep-HPLC (in
water with 0.1 % TFA using a gradient of 5 to 45 % ACIN over S minutes) yielded 40 mg

(vield: 48 %) of the product as a solid.
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purification provided 17 ng (yield: 18 % that were
used in the next step. Step 2: 20 Preparation in
woamat/@gy4it o step 2 of exanple 1, starting fr omCITERIH6ENS5649
t he above descri bed conpound. Prep-HPLC purification
provided 7 ng solid (yield: 7% 1H NWVR (600 M Hz.
DMSO-dg, SM 6425) b (ppm: 13.77 (bs, 1H) 8.50 (s,
1H), 8.26 (s, 1 H), 811(s 1H),800(bs,1H),
7.71 (bs, 1 H, 7.56 (d, J = ;) OHz, 1 H, 7.49 (d, J =
2.4 WD 2007/ 000241 PCT/ EP200§ 005649 30 Hz, 1 H),
7.07 (dd, J =9.0, 2.4 Hz, 1 H, 4.36 (t, 2H), 3.90
(s, 3H), 3.40-3.58 (m 6H), 1.58- 1.75 (m 6H). (LCM5
TH NI 600 Rakz flﬁlﬁ%@u a) & Bpra): 3.9 (1H, m), 3.86 (3H, s), 6.92 (1H, d), 7.41 (1H,
4- (1- met hyl - 5- (pi perlcrn 3-yl met hoxy) -1
s), 7.46 (1Had); 3:60 (1HL SWF%QF(ai‘blnmXBW_{Wpy)r BRNEH(, 8.51 (1H, s), 13.82
carboxylic acid am de (Ex l e 3& HNN,NNI ONH
(1H, &; BIOScerp’lrmechnﬁta%ggrgd(ﬂtru cture. LC/MS (M+H)* 405. Ry = 3,38.
4- (5-(tert-Butoxycarbonyl - pi peri di ne- 3-yl net hoxy) - 1- ne
thyl-1 Hindol-3-yl)- 10 1
H pyrazol o( 3, 4- b) pyri di ne- 6- car boxyl i c acid net hyl
ester) To a solution of 1-5 (350 946 unol) _in
4-(1-Kathy)l- thbired oleBiyl) - H-snd aroler- @arbpx;%;ac&amldsiﬁkamm 4)
(83 ng, 1 mmol ) in DCE m), ol uti on of nethyl
pyruvate (102 ng, 1 nmol #(4 m) and acetic

acid (500 pl). The SO|N,ItI 0 S {irred at 80C for 8h,
15 evaporated and puri f\i ed prep-NALC (in water with
0.1 % TFA usi ng a gradi ent 5 % ACN over 9

Step 1: Synthesis of 4-(1-Methyl- 1H-indol-3-yl)- 1H-indazole-6-carboxylic acid methyl

ester

A solution of 1-Methyl-1H-indole-3-carbaldehyde (4 mmol, 0.636 g), methyl pyruvate (4
mmol, 0.361 ml) and 3-aminopyrazole (4 mmol, 0.388 g) in DCE (12 ml, 1% acetic acid)
was heated in a sealed tube at 100 °C for 17.5 hours. After that the mixture was cooled
down to r.t. and evaporated under reduced pressure.

Subsequently, 10 mi of EtoO was added to the residue and the resulting precipitate was
filtered, washed with EtoO (10mIx2) and dried. The new precipitate from the mother liquid

(reduced to 20mL) was filtered and washed again. After 2 additional cycles, 0.8 g crude
product was obtained. The remaining solution was condensed again, 10 ml of MeOH was
added and the new precipitate was filtered and washed twice with 1 ml Etz0. After twice
repetitions 1.3 g of crude product could be obtained (LCMS: >90% pure @ 220 nM) and

used without further purification in the next step. 70 mg of this crude product was further
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Step 2: 20 The product obtained fromstep 1 (200 ny,

385 pnol) was treated with 20 ml 7N anmonia in
womsbtenadt at 70 C for 3 h, and evaporated to @CIVEP2806/005649
The solid was treated with 50% TFA in DCM (6 m) for

2 h, and evaporated to dryness. Purification by
prep-HPLC (in ....., water with 0.1 % TFA using a
gradient of 5 to 45 % ACIV over 'v' mlutes, yielded
TArl (yield: 48 % of the product as a solid. WD
2007/ 000241 PCT/ EP2006/ 00564% 31 1H NMR 600 MHz
(DVMBO-d6) 8 (ppm: 3.90 (1 H m, 3.86 (3H, s) , 6 92
(1 H d), 7.41 (1H, s), 7.46 (1 H d), 7.69 (1 H,
purifiez) by MBBdétectéd Pl Caokifiotd B1 reg of thexaure it qog)RouBIdzas (ed powder.

1 H s); NCE confirmed the assigned
('-CM§tfPﬁ8tRﬁa$‘ §§ W) MeH) + 405. Rt = 3,38. 5

4-(1-Methyl - 1Hindol -3-yl)-1H i ndazol e- 6- carboxylic
acid amde (Exanple 4) HO" NNN N2 N4 Step 1:
Step 8ynt hesi s of

0.67 %18fé' %cﬂv\g mé%drﬂ:%oérua ¥)|r3 de"v&a‘%%%éﬁl@e@m@@vwmg,VMeOH (25 ml),

ester ut ion
sealedlaMdtHBdtedbt 701801 °E- mrdarrbaTmagldenf(Wamﬁmoveﬁ Badereduced

pressg[edlrﬁlp,% %é@%ﬁvgs% nﬁﬁa't\)nd ﬂpgaggég%nr%rﬁlg%éagiq&(en?yl af@tate/hexane)

and oafatdfGa\ﬁferauct%% disained, nd ae-paﬂf@cdby MSB:trigget6® HPLIGr Finally 7
°5 hours. After that the xt ure WS cooled 15 down
mg ot ;aurle compaviidewapeblainad @HG@“ Y'élﬂ’ué@ ohressur e.

1 NSRS R R o R B iy (SIS 1o
1H), %“Hé'lﬁﬁl—ﬁ)ers((ﬁ)@;&a a|”|qz 9Yieg.73TRe A5V BE]E! PLIE ©i MM 7.34 (o,
J=8.1,8.1Hz, 1H), 7.29 (dd, J = 8.1, 8.1 Hz, 1H), 3.94 (s, 3H), NOE study (DMSO- -d6)
confirmed the structure assignment. (LCMS main peak: 292.2 mmu). Rt = 4,10.

4-(5-Bromo-1H-indol-3-yl)-1 H-pyrazolo(3,4-b)pyridine-6-carboxylic acid amide
(Example 5)

To a solution of 5-bromo-1-H-indole-3-carbaldehyde (1220 mg, 5.4 mmol) in dry ethanol
(18 ml) was added a solution of pyruvic acid (475 mg, 5.4 mmol) in dry ethanol (18 mi).
The mixture was heated at 80°C for 1 h, and a solution of 1H-pyrazol-3-ylamine (448 mg,
5.4 mmo!) in dry ethanol (18 ml) added. The reaction was heated at 80°C for 24h,



(reduced to 20n.) was filtered and washed again. After
2 additional cycles, 0.8 g crude product was

waoshzdaeed. The remai ni ng sol uti on was condens e TACR00%/005649
10 M of MeOH was 20 added and the new precipitate was
filtered and washed twice with 1 ml Et20. After twce
repetitions 1.3 g of crude product coul d be obtained
(LCVB: >90% pure @220 nM and used w thout further
purification in the next steg3 70 ng of this crude
product was further WO 2007/000241 PCT/ EP2006/ 005649
32 purified by Ms-detected HPLC to afford 21 ny of the

expo%%t% Jig W@WEHS%@E}S ?@Y&ﬂ e r?‘t"?génbé cru esolid was

dlssotveddmpyrldwae/eﬂn)daobma 1:‘n¢6@ ml) mnumate@mmmmomum blcarbonate

(943 B3 CuP i 400 §-dcrioun Olta@iatd (2-1ha. 1210l B ol The

mixtuRdwvhb tieéh &fI@p&biédCt@ esﬁﬂféuryé&@é@mmh(/mdéyéte (100 ml), and
acet at e/ hexane) of raw product was

5 washegwdthriater/ariae f%x)p@med (M@Q&‘b%}v@ltefngg@ﬂ@cyama@d to dryness The

solid \I;'I@g?rga¥%wgéq' F%f qq%%,,;g I(ég% EEW?S oot g'gy ized {:?Jr %l@/ with aqueous

e e oy gl (o U e2B0p D gh g ope By o puted

by siliga ilj)ef_éﬁno?i’atéglnagﬂyzl%et&yléad:ﬁate]héabane?:%ﬂo ngre ethyl dcetg& dradient).

. , , 1.2 , J =81, 8. , ), 3.94 .

The preduciyas thek r@ﬂfaﬁ %gw@@%réﬁéenmafea@ﬁﬂmf%&wéo 1% TFA

10 usmg%ﬁﬂa@f@fﬁ%“ﬁ%@yﬁ; l@oﬁ?@ﬁ@ mlﬁgt%sZB@'ﬂ%g (<'Rt%y|e4d)1&thé roduc’
Br ono- 1H i ndol - 3-yl ) - 1H pyrazol o( 3, 4- b) pyri di ne-

could-beaohtsingdias agdlit. ani de (Example 5) O HNN- N1-12

1H NﬂRB(rGOONM Hz, DMSO-dg) & (ppm): 7.37. (d, 1H), 7.51 (d, 1H), 7.63 (s, 1H), 8.01(s,

1H), 8.09 (s, 1H), 8.29 (s,1H), 8.48 (s, 1H), 12.12 (s, 1H), 13.80 (s,1H).

NOE confirmed the assigned structure. LC/MS (M+H)* 356. Rt = 4,11.

15
4-(4-methyl-1H-indol-3-yl)-1H-pyrazolo(3,4-b)pyridine-6-carboxylic acid amide
(Example 6)

20 In analogy to the preparation of example 5, 4-methyl-1-H-indole-3-carbaldehyde (477 mg,

3 mmol) was converted yielding 11mg (yield: 1%) of a solid product.



10

15

20

HS5 20 To a sol ution of
5- br ono- 1- H i ndol e- 3- car bal dehyde (1220 ng, 5.4 mmol)

woi 00doog24t hanol (18 m) was added a sol uti on Pefl/EP2006/005649
pyruvic acid (475 ng, 5.4 mmol) in dry ethanol (18
m). The m xture was heated at 80C for 1 h, and a
solution of 1 H pyrazol-3-ylamne (448 ng, 5.4 mol)
in dry ethanol (18 m) added. The reaction was heated
at 80C for 24h, WD 2007/000241 PCT/ EP2006/ 005649 33
exposed to air at r.t. for 234h and evaporated to
dryness to yield a raw solid. The solid was dissolved
in pyridine/ethyl acetate 1:1 (60 m) and treated with

1 R8O 018, 3HR 6/8™{d, 1#)d7.09 (dd, 1H), 7.33 (d,

H N'gll -termﬁmﬁsdl c ’r%ong}tgg (Ogglgg),2 12 (mmlm)) for (16h az

1H), 7.74 (s,119), 7m2<(sune|)m98t(bem)%@b(rsaﬂbld 8.02(k, hs$1.72 (s, 1H), 13.79
redi ssolved in ethyl acetate (100 m), and 5 washed

(s, 1H); NIOBvedwefirfrizd the a(ss»g)nedcatmwrel\laemwmm?@ﬁealt =ah86.
evaporated to dryness. The solid was treated with TFA
(50%in DCM) for 2h at r.t, neutralized carefully with
aqueous Na2CCB, extracted with ethyl acetate, dried
(Na2S0O4), filtered, evaporated and purified Dby silica

4-(4.61dimethoxyst -ogethyb H-iztdol3-pipdHapyrazele(det-b)pyridingdh-sarboxylic
et hyl aceta )gradl ent). The product was then

acid FE“%%IKEW'@H% prep- HPLC chromat ography in water with
0.1 % TFA 10 using a gradient of 15 to 85 % ACN over 9
mnutes. 3.3 ng (<1 %vyield) of the produc’ could be
obt ai ned- as a-solid. 1 800 M Hz, DVSO d6) b
(ppm: 7.37. (d, 1 H), H, 7.63 (s, 1 H),
8.01(s, 1 H, 8.09 (s, IHH B .29NH, 1 H), 8.48 (s, 1
H, 12.12 (s, 1 H), H). NOE confirned the
assi gned structure. + 356. RR = 4,11. 15
4-(4-nethyl -1 Hindol - o—
H pyrazol o(3, 4-b) pyri di ne-/ arbgxylic acid am de
(Exanple 6) O H NN N NH2

In analogy to the preparation of example 3, 4 6-dimethoxy-1-methyl-1H-indole-3-
carbaldehyde (657 mg, 3 mmol) was converted yielding 11mg (yield: 1 %) of a solid
product.

LC/MS (M+H)* 352. TH NMR 600 MHz (DMSO-dg) & (ppm): 3.71 (s, 3H), 3.79 (s, 3H),
3.82 (s, 3H), 6.32 (s, 1H), 6.68 (s, 1H), 7.59 (s, 1H) 7.74 (s, 1H), 7, 90(s, 1H), 8.11 (s,
1H), 8.23 (s, 1H), 13.66 (s, 1H); NOE confirmed the assigned structure.
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~1 / N/ H6 20 In analogy to the preparation of
exanpl e 5, 4-nethyl-1-Hindol e-3-carbal dehyde (477 ng,
woonTieo4ivas converted yiel ding 11 ng (yi el d: PCToP2066/085649

solid product. WD 2007/000241 PCT/ EP2006/ 005649 34 1

H NVMR 600 MHz (DMSO d6) 8 ppm 2.20(s, 3H), 6.87 (d, 1

H, 7.09 (dd, 1 H, 7.33 (d, 1 H, 7.71 (s, 1 H, 7.72

(s, 1 H, 7.78 (s, 1 H, 801 (s, 1 H, 8.12(s, 1 H,

11.72 (s, 1 H, 13.79 (s, 1 ; NOE confirned the

assi gned structure. LC M5 (l\ﬁr + 292. R = 3,86. 5

4- (4. 6-di net hoxy-1-nmethyl-1 Hindol-3-yl)-1

H pyrazol o( 3, 4- b) pyri di ne-6-carboxylic acid an.d -
4-(5- Qdibantdyém'é):hé)(y-m-memyimﬂndﬂ -3yl)- -ny@mloﬁwmlpyrldme-s-

to .th |on of exanple 5,
carbo,gr(y ° %Fﬂygﬁiﬁ?‘ﬁgﬁﬂ?l 1 Hindol e-3- carbal dehyde (657
ng, 3 mmol) was converted yi€@ding 11 ng (yield: 1 %

of a solid producty LC M5 (MrH) + 352. 1 H NVR 600 MHz
(DVBO-d6) 8 (ppm: N NHS- 79 (s, 3H),

Step 1:
Synthesis of 4-(5-Carbamoylmethoxy-1-methyi-1 H-indol-3-yl)-1H-pyrazolo[3,4-b]pyridine-

6-carboxylic acid methyl ester

A mixture of 2-(3-Formyl-1-methyl-1H-indol-5-yloxy)-acetamide (-6, crude, ~ 3 mmol, 0.7
g), methyl pyruvate (3 mmol, 0.3 mL), 3-aminopyrazole (3 mmol, 0.29 g) and Na2SO4
(anh. 0.5 g) in DCE (10 mL) was heated with vigorously stirring in a sealed tube at 100 °C
for 17 hours. After that the mixture was cooled down to r.t. and evaporated under
reduced pressure.

Subsequently, 12 ml of HoO, 12 ml of DMF and 15 ml of MeOH were added to the
residue. The mixture was sonicated for 5 minutes and stirred for additional 10 minutes.
The resulting precipitate was filtered, washed with H20 (2 mLx5) and dried (0.3 g). Both
liquid layer and precipitate were analyzed by LCMS, and the precipitate contained most of
the expected title compound (M*: 380.2 (100%); LCMS: 90% purity @ 220 nM). The

crude product was used without further purification in the next step.

Step 2:
Synthesis of 4-(5-Carbamoylmethoxy-1-methyl-1H-indo|-3-yI)-1 H-pyrazolo[3,4-b]pyridine-

6-carboxylic acid amide
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20

3.82 (s, 3H), 6.32 (s, 1 H, 6.68 (s, 1 H, 7.59 (s, 1
H 7.74 (s, 1 H, 7, 90(s, 1 H, 8.11 (s, 151 H),
WB2083040241 1 H), 13.66 (s, 1 H); NOE confirnmed RGREP2006/005649
assi gned structure. 20 WD 2007/ 000241
PCT/ EP2006/ 005649 35 4-(5- Car banoyl nmet hoxy-1
-methyl -1 Hindol-3-yl)-1 H pyrazol of 3, 4-b] pyri di ne- 6-
carboxylic acid amde (Exanple 8) O H N N N~ NH2 \ |
/| N2 O O N/ 8 Step 1: nt hesi s of
4- (5- Car banoyl nmet hoxy-1-nmet hyP-1 Hindol-3-yl)-1
H pyrazol o[ 3, 4-b] pyri di ne- 6-carboxylic acid nethyl
ester A mxture of 2-(3-Fornyl-1 -neth
The étbdv&dﬂhdép;dctmﬂo Ay nasi dieso(l\ledsmt@ hwbﬁ/-Ia/Me@HrfﬁQ mi) sgaled and

hyl
heatea st G50 pvaInigle. The-BeNent s egovgRddes Eeghicadprssiyes The

e g B OS5 P Lot s HlggrbamiLO, and
gavethe grpuré wompoand ¢ovdrall Yildn18%).r LEMS: (RitaedeHcAG@NEd20): 365.2
under reduced pressure. Subsequently, 12 m of H20,
(100%%, 10 %f pubity ahR20 obl. Rt 8,38 OH were added to the 15
residue. The m xture was sonicated for 5 m nutes
TH N8R (8G2IM Iz, RIGQ- dehél(pplro) iRt 5 1H)TBE2(8s i) o (S 1H), 8.15 s,

precipitate was fi red, washed w 6
1H), a«me(@ QU)37 o (s, Bé‘i)h7 6|2|(&u'“d) I7a§E|(d 69&28& iﬁwjg \@r‘g 2.3 Hz,
1H), 2?@ 42%) BY ok @6y 28% IdE HY $A) M BRYS ANNBBIRIIMYSNOE study
(DMSO0-d6) confirmed the structure assignment.

The examples in the following Table 1 can be obtained in analogy to the above
procedures. MS peaks are given as parent main peaks. A slight modified procedure was
applied for Example 55 which was prepared in analogy to example 5 yielding the
corresponding carboxylic acid and was subsequently coupled with aminoethanol

according to standard amid coupling conditions using DIC as coupling reagent.

The LC/MS system used to obtain the r.t. and MS main peak data was a Waters 2790-2Q,
the column a YMC ProC18 S-5 120A 2x50 mm, the method was 0.1% TFA in water with a
gradient of ACN 2-85% over 6.85 minutes. MS ionization method was ESI technique.



the expected title conmpound (Mt: 380.2 (100%; LCMVE:
90% purity @220 nM. The crude product was used

wWOowooti@az41f urt her purification in the next ste@CI/E006/005649

Step 2: Synthesis of 4-(5-C nrbanovl net hoxv-1-nethyl-1
Hindol -3-yl)-1 H pyrazol o[ 3, 4- b] pyri di ne-

6- carboxylic acid am de WO 2007/ 000241

PCT/ EP2006/ 005649 36 The above crude product (0.3 Q)
was di ssolved into 7 N NH3/ 5}1(60 m ), sealed and
heated at 80 C overnight. The sol vent was renoved
under reduced pressure. The residue was dissol ved
into DMSO (5 m), filtered and purified by

TableMs-tri ggered HPLC, and gave 0.1 g pure conpound

Co

{ H—Yretd—10%—TCVB (2 t0 85% ACN HZ0) . 36bm8 rhain
E):m‘?% { k Btnv

;100 % puri Strugiurgiformwa Rx = 3,38, |1 R peak

| o

00— MHz;,—DVBGd6)—S(ppmi~— 13- 81T (S, I H)|, 8.52[ (s,
1H, B.27 (s, 1 HH 8.15 (s, 1 H), 8.01 (s, 1 H,
7.74 (]s, | H), 7.6N(s, H),07.57 (d, J =9.0 Hz| 1
H, 7.50 (d, J =M. 3}z, (1 , 7.39 (s, 1 H, 7.07
(dd, J} = 2.3, 9.0 /., 4N (s, 2H), 3193 (s
3f). NOE study (DVBONg&¥ confir4red the strucdgrel 239
assignment. The exanplges in the follow ng Table 1|can
be obtj@ined in analggk to the above procedures. M
peaks @are given as/parent nmai n peaks. A slight
i fi appl i ed for Exanpl el 55 which
was prepared in analogy to exanple 5 yielding the|1l5

~ couplihg conditiops

correspondi ng carboxylic acid and was subseguent|

coupl ed with am noethanol acgording to stapndard am d
S as coupling rleagent| The

e r.t. and M§ nmain peak

t A col uim a YMC ProCl8

et hod was 0.1 % TFA ter

ACN 2-85% over 6.85 mn%gf@es. %?Sq'

| techni que. WO 200f/ 000241

LG/ MS Bystem used
data was a Waters
S-5 12DA 2x50 mm the
w@h al 20 gradient
i oni zati on net hod
PCT/ EPR006/ 005649

o\/o
H
N/N N 7
\ / X
NH,
/
11 3,85 297
O




Table 1: Exanple M5 main Conpound Structural fornula

Rt peak HNONNONH2 9 3,87 239 HNNNO NH 10
wo08200883 O H NiIiNNO \ / \ NH2 11 3,85 2EA/ER2006/005649

0 WD 2007/ 000241 PCT/ EP2006/ 005649 38 H N,N N O 12

NH2 3,48 229 0 HN

38
12 3,48 229
0
H N
/N ~ N,
N |
13 Z 5,02 331
14 4,81 345
H o)
N~ N N
\ / D
NH
/ 2
15 3,30 284
H
_0




N N13 5,02 331 \ O\ 0 HNNI1.2 N 14 / 4,81 345
HNNNO NH 15 3,30 284 H __O WO 2007/000241

WOPI007/602006/ 005649 39 0 H N NH2 N 16 3, 21 FEZEP2006/005649
NNO~NNH 17 4,90 345

39

16 3,21 255

—
17 @ 4,90 345

18 3,77 297




OO HNNNH2 18 / 3,77 297 0 To WO 2007/000241

PCT/ EP2006/ 005649 40 O H N N N NH2 19 4,55 320 NO
worody/0doN2 20 3,71 308 NH O H N N NHZ N 2PCI/E2005/085649

HN/ O HN

40
19 4,55 320
20 - - T 7] 3,71 1 308
21 3,53 278
22 2,40 254




NH2 N O 22 F 2,40 254 OH F NH2 WO 2007/000241

PCT/ EP2006/ 005649 41 0 H N N NH2 23 3,15 273 F OH
w0002 NA NH2 24 O 3,36 289 OH 0 H N NHTT/RP2886/005649

3,36 336 \ NH

41
23 3,15 273
3,36 289
24 ol
OH
25 3,36 336




O 0 WD 2007/ 000241 PCT/ EP2006/ 005649 42 0 H N N NH2
N 26 4,09 322 NO HNONNNH 27 3,22 242 NO HN
WONONHR024M 28 / 3,03 296 HN 0 WO 2007/ 000241 PCT/EP2006/005649

PCT/ EP2006/ 005649 43

42
26 4,09 322
S o271 - S | 322 242
0
H
N
N,N Xy NH,
\ pZ
28 3,03 296
HNY
o)




O XN NNH2 29 3,04 285 /OHO HNNH2 30 4,15 306 N
/0 HNNNH N31 3,67 278 HN/ O HN N 32 4,00
wOo3067/e4007/ 000241 PCT/ EP2006/ 005649 44 H MAY/ER2006/005649

NH2

43
29 3,04 285
30 4,15 306
0
H
H N
N | = N
N
31 Z 3,67 278
74
HN
32 4,00 306




33 3,19 305 HN--NO XN NH2 N34 3,81 299 O H N\

NH2 35 3,80 269 0O\ O HNN\ NH2 N- 36 3,94 299 WO
wOo2007¢008A@241 PCT/ EP2006/ 005649 45 0 H N N Md2/EP0@H05649

2,98 285 OCH OH

44
33 319 | 305
4 | o | 381 | 209
35 3,80 269
36 3,94 299




N NH2 N 38 4,56 384 O HN/ \--O0 HNN\ NH2 39
4,91 368 / \ N WO 2007/000241 PCT/ EP2006/ 005649 46

wWOoQooroe4 NH2 40 4,57 320 O- O H N -NH2 N 2TTEP3B06/005649
278 HN O H N N NH2

45
37 2,98 285
38 4,56 384
39 4,91 368




N 42 3,87 292 HN WD 2007/ 000241 PCT/ EP2006/ 005649 47

O HNNNH2 N43 4,04 312 a HNO HNNH 44 3,89
wo2eg7/000d10 H N N NH2 N 45 3,89 292 HN / O PCH/ER2D06/005649

NH2

46
40 4,57 320
41 3,58 278
42 3,87 292




46 4,28 384 WO 2007/000241 PCT/ EP2006/ 005649 48 O H
NNNH N47 3,73 296 F HN O H N N NH2 48 4,23 356
WOHMOBI0024D H N N\ NH2 N ~ 49 4,08 322 N/ WDCT/EP2006/005649

2007/ 000241 PCT/ EP2006/005649 49 0 H N

47

43 4,04 312
44 3,89 292
o)
H
N
N N NH,
NG|l
N\ P
45 3,89 292
7
HN
46 4,28 384




NI NH N / 50 3,68 308 HN/ O O HNN-~ NH N

51 4,48 318 N/ O HNNNH2 52 4,03 316 N/ WO
wWERDOTHOR0241 PCT/ EP2006/ 005649 50 0 H N NH2 PAY/EER006/005649

3,01 294 OH HN/ O H

48
47 3,73 296
48 4,23 356
7
HN
Br
49 4,08 322




N NH2 N--1 - - 54 2,68 229 NHN/ O HNNH N 55
4,03 336 OH / NI 0O HNH2 2 56 02,50 254 HO ~
wd 2087/6002HH2 WO 2007/ 000241 PCT/ EP2006/ 005649  FICT/EP2084/065649

N N~ NH2 57 OF 4,07 352

49
50 3,68 308
51 4,48 318
52 4,03 316




N/ / / 0 I 0O H-N-- NH2 - N58 3,63 336 / OHNDO
OO0 HNNNH Ho- FF59 N3,44 405 H N ON\--0O
woRobf/ooe24l NH2 N 60 3, 36 399 PCT/EP2006/005649
50
53 301 | 294
54 2,68 229

N

HN
55 403 336
56 2,50 254




0. N,) WO 2007/000241 PCT/ EP2006/ 005649 52 0 H NN

N, NH2 61 3,53 352 O~\ /NCH OH N\ NNH 62
wokBo®da O N O HNNNH NOF HO 63 F PCG/HE208ADS649

0O /N

51
57 4,07 352
58 3,63 336
59 3,44 405
60 3,36 399




~ (N V\.O OH NNNNH 64 3,59 421 WD 2007/ 000241
PCT/ EP2006/ 005649 53 O H N NH2 N 65 4,01 366 O \
woRo07/006k4t N NH2 F CH F 66 3,49 405 NH O HPRNTNP200€/005649

N 67 3,84 352

52
61 353 | 352
Coe2 | | 408 | 366
63 319 | 421
0
H
N
N
Nl = Ak
\
64 = 359 | 421
A4 \%




CH N/ O HNNN N68 C 4,12 322 N W 2007/000241
PCT/ EP2006/ 005649 54 OO0 HNNH2 FOH N F 69 3,38
wo3907/0¢0244 / 0 0O HNFNNH2 OH NF \ | / FPCI/ER2006005649

3,18 351 NH2 NOO HNF

53
65 401 | 366
6 | 349 | 405
67 384 | 352
68 412 | 322




N___ NH2CH Ni I / F713,31399 N NO N NH2 NH2
HN 72 N 2,99 351 OFFO4d N/ F 1 O WO 2007/000241

WOPGT7/92006/ 005649 55 0 NH2 HN 7 \ 73 1 - ®PCI/EHRIBAR5649
NOH NH O NNH HN N -- -
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69 3,38 399
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O
N NH2 NH2
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/ F OH
N F
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3,62 366 ON/ O OH W 2007/000241 PCT/ EP2006/ 005649
wabBR07/ok#1t N NH2 NN, N 76 4,69 422 ~ N O O FKCT/EP2006/005649
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73 356 | 322
0]
y NH,

/A

n - —N
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75 362 | 366
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NNH I FOd N NF 78 3,41 399 O N WO 2007/000241

WORQT7/92006/ 005649 57 OO H NF N NH2 CH ~ PCTHEP2606/005649
79 3,38 413 \ ONI NO NNH 80 1 - 02,98 321
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76 4,69 422
77 3,38 399
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F
OH
F
F
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NNH2 NH Mterials and nethods: 5 The assay

det er m nes phosphoryl ation of biotinylated bovine
wa bubdowidi ners (250 nM  TEBU-BI O, # T333) C@aiTaP20@/005649

384 well StreptaWel!l plates by 100 nM GRK2 whi ch has

been pre-incubated with inhibitor cpd. for 30 m nutes

at roomtenperature in assay buffer (20 nmM Tris-HC

pH 7.4, 2 mM EDTA) containing 2.25% DMSO. The

phosphoryl ation reaction wasgzstarted by adding

tubulin, Ml 2 (10 MM, ATP (3 M, [y-33P]-ATP (0.4 10

Cl/40 1) to the preincubated GRK2/conpound conpl ex.

Then—the—assay—x—was—+ncubated—+for—360—mna—at—rgom

tenperature before ¢he kinase reacti on gas $topped

addi ng| 0.8% BSA, (0| 8% Triton X 100, 80|lmM EDTA and

400 M ATP)N Nawed Byjpan 2-24 h ibﬁk%‘w n at +4 C

Due to|tRe hillgh energy ®f the y-parficles ee 33Rp- ATP
i a~washi ng-st with 100{ul 1 X PBS
pFP8.0) using & Tecan Pomer \Washer 384 to WD 3.38 413
2007/ 000241 P P26Q6. 30564 reduce bag¢kground
activity. Bouw 4 determ ned by scintillation

counting (60 I ptillator, Utimgold M/, 30 sec
m X) using amhﬁcrobet a-counter (delay tinme BO m n).
Tabl e 2: Exanple 1C50 ((SARK-1), [pM 3 0.7 4 0.27 8
0.02 6 221 64 1.3 5

80 2,98 321

Materials and methods:

The assay determines phosphorylation of biotinylated bovine tubulin dimers (250 nM;
TEBU-BIO, # T333) coated to 384 well StreptaWell plates by 100 nM GRK2 which has
been pre-incubated with inhibitor cpd. for 30 minutes at room temperature in assay buffer
(20 mM Tris-HCI pH 7.4, 2 mM EDTA) containing 2.25% DMSO. The phosphorylation

reaction was started by adding tubulin, MgCla (10 mM), ATP (3 uM), [y-33P]-ATP (0.4
uCi/40 pl) to the preincubated GRK2/compound complex. Then the assay mix was

incubated for 30 min at room temperature before the kinase reaction was stopped adding
0.8% BSA, 0.8% Triton X 100, 80 mM EDTA and 400 pM ATP) followed by an 2-24 h

incubation at +4 °C. Due to the high energy of the y-particles free 33p-ATP is removed by

a washing step (3 x with 100 ul 1 x PBS pH 8.0) using a Tecan Power washer 384 to
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Clains 1. A conpound of the fornula (I) O N~ NRL N

waeot/odozd R3 5 R2 (1), wherein RL is H or PCT/EP2006/005649

(C1- C6) al kyl , wherein the (Cl-C6)al kyl group is
unsubstituted or substituted 10 by one or nore OH,
hal ogen or NH2 groups; and R2 is phenyl,
(C3-C10) cycl oal kyl or a (C4-Cl10)heterocyclyl group
which are unsubstituted or ggbstituted by 1, 2 or 3
resi dues independently selected from 1. (Cl-C6)alkyl,
15 2. (C2-C6)al kenyl, 3. (C2-C6)al kynyl, 4.

(Cl1- Co6) al kyl ene- COOH,

redugeCiackgyeund/activity B oyl ?é?-i@eyarqu byscintillation counting (60 pl
scintiil%},@l}ig]la@;lo:&lg[, gf)g%ﬁn@?(bﬁgieéjaaﬁ\n&%ﬁ)l’)etaggounter (delay time 30 min).

(C1l- Co6) al kyl ene- O (Cl1l-C6) al kyl, 9. (Cl-C6)al kyl ene-COH,
10. (C1-Co)al kyl ene-NH2, 11.

Tablg 231- C8) al kyl ene- NH ( C1- C8) al kyl ,

Example IC50 (BARK-1), [uM]
3 0.7

4 0.27

8 0.02

16 2.1

64 1.3




25 12. (Cl-C6)al kyl ene-N (C1- C6) al kyl 12, WD

2007/ 000241 PCT/ EP2006/ 005649 60 13. CN, 14. COCH,
wWO01%07/@0t 0O (CLl- C6) al kyl, 16. C(O NH2, 5 17. PCT/EP2006/005649

C(O NH (Cl-CB)al kyl, 18. C(ON[ (Cl-C6)al kyl]2, 19.

2005/031 e - (C1- CB) al kyl,  20. hal ogen, 21. NH2, 10

10

15

20

25

.-NH(_C 1-Ce)alky_I.,_  23. N (Cl-Co6)al kyl]2, 24.
NH C(O - (Cl-C6)al kyl, 25. OH 26. O (Cl-C6)al kyl, 15
27. O (C2-Co)al kenyl, 28. O5¢C2-Co6)al ki nyl, 29.
O (C1- ) al kyl ene-C(O OH, 30.
O (Cl-Co) al kyl ene-C(O O (C1-Co6) al kyl, 31.
Q (C1- C6) al kyl ene-C(O NH2, 20 32.
S (C1- C6) al kyl ene- C(O) NH (C1- C8) al kyl,  33.
O (C1-C6) al kyl ene-OH, 34. 0-(Cl1 -Co6)al kyl ene-0O (C

-cB)al kyl,, 35. O (Cl- | kyl ene- NH2, 36.
1. oA(f%f}?'JR%ﬁné’l Wh%ﬁ%’ﬂﬁ&? 6'%152 %6) A E;F

Clai

wherein

R1 is H or (C4-Cg)alkyl, wherein the (C1-Cg)alkyl group is unsubstituted or substituted

by one or more OH, halogen or NH2 groups; and

Ro is phenyl, (C3-C1g)cycloalkyl or a (C4-C1q)heterocyclyl group which are
unsubstituted or substituted by 1, 2 or 3 residues independently selected from
1.  (Cq-Cg)alkyl,

2. (Co-Cglalkenyl,

3.  (Co-Cglalkynyl,

4. (C1-Cg)alkylene-COOH,

5. (C4-Cg)alkylene-C(O)O-(C4-Cg)alkyl,
6. (C1-Cg)alkylene-C(O)NHo,

7. (Cq-Cg)alkylene-C(O)NH-(C4-Cg)alkyt,
8. (C4-Cg)alkylene-O-(C1-Cg)alkyl,

9. (Cq-Cg)alkylene-OH,

10. (Cq-Cg)alkylene-NHo,

11. (Cq-Cg)alkylene-NH-(C1-Cg)alkyl,
12. (Cq-Cg)alkylene-N[(C1-Cg)alkyi]2,
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10

15

20

25

25 37. O-C(O)-(Cl-C8)al kyl, 38. S-(C-CA)alkyl, 39,
S(0) 2- (Cl-C4) al kyl, WD 2007/ 000241 PCT/ EP2006/ 005649

wWBH07/d@241( C6- C10) aryl, 41. (C4-Cl 0) het er ocyclBAT/ERRB06/005649

(C1- C6) al kyl ene- (C6-Cl10) aryl, 43.

(C1- Co) al kyl ene- (C4- C10) heterocyclyl, 5 44.

(C1- C6) al kyl ene- O (C6-C10) aryl, 45.

(Cl-Co6) al kyl ene- O (C4-C 10) heterocyclyl, 46.

O (C6-Cl0)aryl, 47. O (C4-Clgpheterocyclyl, 48.

O (C1- C6) al kyl ene-(C6-Cl10)aryl, 10 49. O

(G -:-Cg)al kyl ene-(C4 Clp) heterocyclyl,, wherein the

ﬁéﬁ 0)aryl and (C4-Cl0)heterocyclyl groups in
sidues 40. to 49. are unsubstituted or substituted

by 1ICODHr 3 residues independently selected form CH,

hal ogen, NH2, O (Cl-C6)al kyl, (Cl-C6)al kyl,

@?O) (Q)@t(@fr )’P<'§f}’|’or (C3-C10) cycl oal kyl ; 15 and/ or

H%v‘je@n |y substituted by a residue of the fornula

-0 ( 2y, wherein nis 1, 2 or 3 and wherein one

g?.o@{(%al\{%@g%e@aﬁ?@% may be repl aced by hal ogen

(Cl-C6)al kyl or O (Cl-Co6)al kyl,

wher CiaNITs - I al kyl group is unsubstituted 20 or
substﬁc?)ut[(etg1 g&%@%m ogen, NH2, NH(C1-C6)al kyl or

IND ( CCEAB)CH-RyhdIRyl, or  (C3- C10) cycl oal kyl, wherein
(C3-Cl1l 0)cycloal kyl is unsubstituted or substituted by
8be halogemre fluoro atons; or a physiologically

c abl e salt thereof.
A o)

_22.__NH(C4-Cg)alkyl,_
23. N[(C1-Cg)alkyl]o,
24. NH-C(O)-(C1-Cg)alkyl,
25. OH,
26. 0O-(Cq-Cg)alkyl,
27. O-(Co-Cg)alkenyl,
28. 0O-(Co-Cpg)alkinyl,
29. 0O-(C1-Cg)alkylene-C(O)OH,
30. 0O-(Cq-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
31. 0O-(C4-Cg)alkylene-C(O)NH2,
32. 0-(Cq-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
33. 0O-(Cq-Cg)alkylene-OH,
34. 0O-(Cq-Cg)alkylene-O-(C1-Cg)alkyl,
35. 0O-(Cq-Cg)alkylene-NHo,
36. O-(C4-Cg)alkylene-NH-(C1-Cg)alkyl,
37. 0O-C(O)-(Cq-Cg)alkyl,
38. S-(C1-Cg)alkyl,
39. S(0)2-(C1-C4)alkyl,
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25 2. A conpound according to claim1l, wherein R2 is

phenyi or a (C 4-Cl10)heterocyciyi group. WO
wER7HO0241 PCT/ EP2006/ 005649 62 3. A cOnpoOWGI/EP2006/005649

according to claim2, wherein Rl is H and R3 is H

(C1-C6) al kyl which is unsubstituted or substituted by

CH, hal ogen, NH2, NH(Cl-C6)al kyl or N (Ci1-C6)alkyl]?2;

or a (C3-C10)cycl oal kyl group which is unsubstituted

5 or substituted by one or ngte fluoro atons. 4. A

conmpound according to any of clainms 2 or 3 wherein R1

is H and R3is H 10 5. A conpound according to any

%@@%?%%eiﬁaméﬁ cup; and R3S H 156 A

@p 08, hefrgbpgyit o any of claims 1 to 5 wherein R2
nR@Zi 1@0) het\{ret?oaryl group. 7. A conpound

@cquog)au@|@{y(©é Oilgdarys 1 to 6 wherein the (C5-Cl1
0) het er oaryl O group is benzofuranyl, indolyl,

431r B(GAFCG)mwleild (Cpormpdihaterogyglybzol yl , pyrazi nyl ,
imd qui nolinyl, thienyl, tetrazol yl,
d@qréexalm%a HGeeC1pYa¥lol i di nyl, pi perazinyl or

peri dj acc d|n to any of clains
Estdc‘ﬂ éﬁé"%"‘?ﬂ% 9% Ep@g‘q?ﬁ erogryl g?/oup i s Ia
Ol@(efée)aﬁﬁrnula(ll) X/ \ (Rm(I1)
47. 0O-(C4-C1g)heterocyclyl,
48. 0O-(Cq-Cg)alkylene-(Cg-Cqg)aryi,

49, 0-(Cq1-Cg)alkylene-(C4-C{p)heterocyclyl,

wherein the (Cg-C1g)aryl and (C4-C1g)heterocyclyl groups in residues 40. to 49. are
unsubstituted or substituted by 1, 2 or 3 residues independently selected form OH,
halogen, NH2, O-(C4-Cg)alkyl, (C1-Cg)alkyl, S(O)2-(C1-C4)alkyl or
(C3-Cqg)cycloalkyl;

and/or is vicinally substituted by a residue of the formula -O-(CH2),-O-, wherein n is

1, 2 or 3 and wherein one or more hydrogen atoms may be replaced by halogen

atoms; and

R3 is H; (C1-Cg)alkyl or O-(C1-Cg)alkyl, wherein the (C1-Cg)alkyl group is unsubstituted
or substituted by OH, halogen, NH2, NH(C4-Cg)alkyl or N[(C1-Cg)alkyl]2; or
(C3-C1g)cycloalkyl, wherein (C3-C1g)cycloalkyl is unsubstituted or substituted by one or

more fluoro atoms;
or a physiologically acceptable salt thereof.

2. A compound according to claim 1, wherein

Ro is phenyi or a (C4-C1qq)neterocyciyi group.



i 525, wherein Xis NR4 or 0, WD 2007/000241
PCT/ EP2006/ 005649 63 R4 is H, (Cl-C4)alkyl,
wo(20+@a4l kenyl , (Cl-C4)al kinyl, (Cl-C4)al kyl eea/EHemsyi05649

or C(O-(Cl-C4)alkyl; RBis 1. H 5 2. (Cl-C)al kyl,
3. (C1-C4)al kenyl, 4. (C2-C4)al kynyl, 5.
(C1-A4) al kyl ene-phenyl, 6. C(O-(Cl-C4)alkyl, 10 7
COON, — 8. (OO (Cl-cA4)al kyl, 9. C(ONH, 10.
hal ogen, 11. OH, 15 12. O (g3-C4)al kyl, 13.
O (Cl1l-C4)al kyl ene-OH, 14. O (Cl-C4)al kyl ene-N H2, 15.
OECl ) al kyI ene- O (Cl-C4)al kyl, 16.
O (Cl-HA)a | ene- | ,, 20 17.

3. oé\(féf"l&t;“é{ é‘i’i@g %%)%&%&(%Eycl yl, 18.

Ry i . GhyCA4) al kyl ene-C(O) OH, 19.
O (Cl-A) al kyl ene-C(O O (C1-Co) al kyl, or

R3 is H; (C1-Cg)alkyl which is unsubstituted or substituted by OH, halogen, NH2,

NH(C1-Cg)alkyl or N[(C1-Cg)alkyl]2: or a (C3-C1g)cycloalkyl group which is unsubstituted

or substituted by one or more fluoro atoms.

4. A compound according to any of claims 2 or 3 wherein
Ry isH;and

Rz isH.

5. A compound according to any of claims 2 to 4 wherein
R4 is H;

Ry is phenyl or a (C5-C1q)heteroaryl group; and

Rz isH.

6. A compound according to any of claims 1 to 5 wherein Ry is a (C5-C1p)heteroaryl
group.

7. A compound according to any of claims 1 to 6 wherein the (C5-Cqq)heteroaryl

group is benzofuranyl, indolyl, furanyl, pyridyl, pyrrolyl, pyrazolyl, pyrazinyl, pyrimidyl,

quinolinyl, thienyl, tetrazolyl, triazolyl, morpholine, pyrrolidinyl, piperazinyl or piperidinyi.

8. A compound according to any of claims 1 to 7 wherein the R (C5-C1q)heteroaryl

group is a group of the formula (1l),

7
X (Rs)m (”)

, wherein
Xis N-R4 or O,
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20. O (C1-CA)al kylene-C(ONH2; and mis 1 or 2; 25 or
a furanyl group; or a pyridyl group; or a pyrrolyl

wogoou@ondti ch i s unsubstituted or substituted WPCT/EP2006/005649

(C1- C6) al kyl ; WD 2007/ 000241 PCT/ EP2006/ 005649 64 or
a pyrazolyl group of the forrmula (VII1) which is
unsubstituted or substituted by phenyl. 9. A conpound
according to any of clains 1 to 8 wherein RL is H and
5 R is a (C5-Cl0) heteroaryl ggroup of the fornula
(re)y, X/ V(R (1) i 5m erein Xis NR4, R4
is H CH 3, CH _CH3)2, b.enzyL, C(=

%O)'Wé@f'ﬁ&ﬁfc%%ﬁ%gﬁwl 201 84%_®nyp@3 Ci%)%i'/lene phenyl or

oc%qﬁ 4 JR):20CH3, O CH2) 2NH2,  OCH2C( O) OH, »
7y C(O O (tert-butyl), O O N ~NO N
REt Gs'0 OO0 N Hor ; and

1. H,

2. (Cq-Cg)alkyl,

3. (Cq-Cy)alkenyl,

4. (Co-Cy)alkynyl,

5. (Cq-C4)alkylene-phenyl,
6. C(O)-(C1-Cy)alkyl,
7 COOH;

8. C(0)O-(C1-Cg)alkyl,
9. C(O)NHa,

10. halogen,

11. OH,

12. 0-(Cq-Cy)alkyl,

13. 0-(C4-Cy)alkylene-OH,

14. 0O-(C1-Cy)alkylene-NHo,

15. 0-(C4-Cy)alkylene-O-(C1-Cg)alkyl,

16. 0O-(C4-Cy)alkylene-phenyl,

17. 0-(C4-C4)alkylene-(C5-Cg)heterocyclyi,
18. 0-(C4-C4)alkylene-C(O)OH,

19. 0-(C4-C4)alkylene-C(O)O-(C1-Cg)alkyl, or
20. 0O-(Cq-C4)alkylene-C(O)NH>; and

mis 1or2;

or a furanyl group;

or a pyridyl group;
or a pyrrolyl group which is unsubstituted or substituted by (C1-Cg)alkyl;
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15

mis 1 or 2; 15 or R2 is a pyridyl group; or R2is a
furanyi group; or R2 is a pyrrolyl group of the

wdad wonodoad1(VI 1) (VI1) R8 WO 2007/000241 PCT/EP2006/005649
PCT/ EP2006/ 005649 65 wherein R8 is H or
(C1-C6)alkyl; or R2 is a pyrazolyl group of the
formula (VIIl) HNC RO (VI11) N wherein Rg is phenyl;
and 5 R3is H 10. Method for the preparation of a
conmpound of a conpound of th§4fornula (1) as clained
inclaiml, wherein 10 in a first step in a first
alternative (1.1) R2-al dehyde (I11), 3-am nopyrazole

ora lr!@zlg{yl%r}ah;é gf @j%%nk%ysjfamﬂl )e\gg'nif:ﬁ"?st; F%{%q%ﬁ?ﬁﬂg&?%%%u%d}y phenyl.

m xed i n dichloroethane in the presence of an acid,
and the mxture is heated to 50- 120C and subsequently
9. i 4 epmpoeurstacqardingrtagny af wlaimsdsier&wheredn r  wher eby t he

Ry MOMPLAE
Ro is a (Cs-Cqp)heteroaryl group of the formula (I1),

7
X (Rs)m (“)

, wherein

Xis N-Rg,

‘R4—is.H, CH3, CH(CH3)2, benzyl, C(=0)CH3, CH2CH=CH2 or CHpC=CH,

Rg is H, CH3, OCH3, COOH, C(O)OCH3, C(O)NH2, O-benzyl, F, Cl, Br, OH,
O(CH2)20H, O(CH2)20CH3, O(CH2)2NH2, OCH2C(0O)OH, OCH2C(O)NH2,
OCH2C(0)O-(tert-butyl),

O

N

N— N —N
oLy L O@,
O’ ,O |

90,0
N Q \
H or ; and

mis 1or2;
or Ra is a pyridyl group;
or Ry is a furany! group;

or Ro is a pyrrolyl group of the formula (VII)

I

\_n (V1)

1Y
N

R
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1 H Pyrazol o[ 3, 4-b] pyridine system(Vl) O HNN_O

N~ R3 R2 (VI) 20 WD 2007/000241 PCT/ EP2006/ 005649
woaoneootdi. 2) R2- al dehyde (11), 3-am nopyrazol eIVEH2)06/005649

and R3-containing nethyl pyruvic acid (V) O OCH R3

(V) are mxed in ethanol and heated to 50-120C,

subsequently oxidized to yield the 1 H

Pyrazol o[ 3, 4-b] pyridine acid derivative (VMII) 0 Ha N

~OH NR3- 5 R2 (VIlI) ; andggin a second step

wherein Rg is H or (C1-Cg)alkyl;
or Ra is a pyrazolyl group of the formula (VIII)

H@Rg (VI

N
wherein Rg is phenyl; and

R3is H.

10.  Method for the preparation of a compound of a compound of the formula (l) as

claimed in claim 1, wherein
in a first step

in a first alternative (1.1) Ro-aldehyde (l1), 3-aminopyrazole (I} and an R3-substituted

methyl pyruvate (V)
O

0o
H
o N (ID

P NH
R2_< N 2
H o J iy R V)

are mixed in dichloroethane in the presence of an acid, and the mixture is heated to 50-
120°C and subsequently is oxidized, preferably by exposure to air whereby the aromatic

1H-Pyrazolo[3,4-b]pyridine system (VI)
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inafirst alternative (2.1) the ester (VI) is reacted

Wth a suitable reagent such as e.g. 10 ammonia in
wWOomeoHEandl to yield a conmpound of the fornul a (PCOI/EP2006/005649

wherein R1 is hydrogen, or (2.2) the carboxylic acid

derivative (M) is activated with Boc20 and treated

wth NHAHCO3 to yield a conpound of the formula (1)

wherein Rl is hydrogen, 15 or (2.3) the carboxylic

acid derivative (M) is reagged with a coupling

reagent and RL-NH2 derivative (VII1) to yield a

conpound of the formula (1) wherein Rl is an

o 1 PRSIl ST ol il iy i i

(M) is obtained by exposing the 20 ester (VI) to a
base. WD 2007/ 000241 PCT/ EP2(J06/ 005649 67 11. Use of

at | east one conpounds & rmula (1) and/or their
physi ol ogically acceptabl ¢ salt 'as clained in one of
claims 1 to 9 for produci a medi canent. 12. Use of

at | east one corrpounds (ﬁ3the fofvula (1) and/or thel r
physiologically 5 acceptable salt as claimed in

of
are mpjegi imethana agdiheatest i 12@ G sHbgeauaRtht oxidized e weld the 1H-
chronl c heart failure,

Pyrazhfogé‘w%ﬁ\gn&f?g aefoe car t|9 chem a and hepatitis C

virus (HCV) |nfect|ons, and fo& the prevention of

opi ate addiction. 13 A nedi cgnent conprising an

ef fective amount of M [gonpound as 10

claimed in any of NI ai o0 9 and/or a

phar macol ogically a gal t thereof,

physi ol ogi cal |y tol eratedr extB3pi ents and carriers

and, where appropriate, fRyther e t|v s. and/or

ot her active ingredients. i N ) 8

in a second step

in a first alternative (2.1) the ester (V1) is reacted with a suitable reagent such as e.g.

ammonia in methanol to yield a compound of the formula () wherein R4 is hydrogen,

or (2.2) the carboxylic acid derivative (VII) is activated with BocoO and treated with

NH4HCO3 to yield a compound of the formula (1) wherein R is hydrogen,

or (2.3) the carboxylic acid derivative (Vil) is reacted with a coupling reagent and R1-NH2

derivative (Vi) to yield a compound of the formula (I) wherein R4 is an optionally

substituted (C4-Cg)alkyl group;

and wherein optionally the carboxylic acid derivative (VIl) is obtained by exposing the

ester (VI) to a base.
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11.  Use of at least one compounds of the formula (1) and/or their physiologically

acceptable salt as claimed in one of claims 1 to 9 for producing a medicament.

12.  Use of at least one compounds of the formula (1) and/or their physiologically
acceptable salt as claimed in one of claims 1 to 9 for producing a medicament for the
treatment and prevention of chronic heart failure, hypertension, myocardial ischemia and

hepatitis C virus (HCV) infections, and for the prevention of opiate addiction.

13. A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 to 9 and/or a pharmacologically acceptable salt thereof,
physiologically tolerated excipients_and carriers and, where appropriate, further additives.

and/or other active ingredients.



